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{Read January 5, 1937.) 

Several workers have observed and commented upon the peculiar dis- 
position of the liver and the kidneys in certain Siluroid genera, such as 
Plotosus Guv. & VaL, Heteropneustes Muller {== Saccobranchus Guv. & Val.), 
Glarias Linn, and Heterdbranchus Geoffr., but, so far as I am aware, no satisfac- 
tory explanation for this peculiarity has yet been advanced. Dutta (1924), 
who reviewed the whole subject not very long ago, came to the conclusion 
that 

‘ This unusual position of the liver and uhe kidney can be regarded with, .a -vary fair 
amount of probability to be due to the smallness of the body-cavity in which the com- 
paratively larger liver and kidney do not find enough space and are thus thrust outside/ 

Weber (1891) had previously suggested that the peculiar disposition of 
the liver and the kidneys in Glarias and Heterohranchus was due to the lateral 
expansion of the air-bladder, which carries sideways with it small lobes of the 
liver and the kidneys. 

It is unfortunate that Bridge and Haddon’s (1893) very illuminating 
remarks concerning the peculiarities in the disposition of the liver in certain 
Siluroid fishes and its correlation with the form of the air-bladder should have 
escaped the attention of all recent workers on the sxibject. According to these 
authors the outwardly directed peritoneal cul-de-sacs were developed for the 
reception of the lateral lobes of the liver as a result of the anusual lateral 
extension of the anterior chamber of the air-bladder and its apposition on 
each side to the external skin. They further stated (p. 296) that 

‘ The possibility, however remote, that these anatomical features have no special 
physiological value, but are simply the necessary result of other structural modifications 
of undoubted utility, must also be kept iu view. The relative shortness of the abdominal 
cavity in many Siluroids may have caused the lateral extension of the air-bladder and its 
consequent abutment against the external skin.’ 

Recently in connection with my work on the Siluroid fishes of India for a 
revised edition of ^ Fishes ’ in the Fauna of British India series, I dissected a 
large number of specimens belonging to different genera of Indian Gatfishes 
for elucidating the form of the air-bladder and the modifications undergone 


1 Published with permission of the Director, Zoological Survey of India. 


VoL in— No. 1. 


[Published April 7th, 1937. 



32 


s. L. HOBA: correlation between TJIE DLSl'OSITION OF THE 





liver, the air-bladder L^the^kldirys^ removed to show the disposition of the 


.koletnl steuoture,. The dtapoMtion of tho lira- onil H.„ 
hdnoy. w.. ^.0 to j; U.» 



LIVER, ETC. IlSr OEBTATN SILUROID PISHES OP IHBIA. 


33 


chief fa.etor that had brought about the peculiar disposition of the liver and 
the kidney in Olarias, Heteropneustes, etc. was undoubtedly the reduction of 
i-h(^ body-cavity, while the actual formation of the extra- coelomic lobes appears 
to bo due to the changes' ixi shape and position of the air-bladder consequent 
upon the dorso- ventral flattening of the body. 

In this note I trace the changes undergone by the air-bladder, the liver 
and the kidneys from the simple to the most highly specialized forms. As a 
result of the study of these types there seems little doubt that the remarkable 
modifications of the air-bladder, as elucidated by Bridge and Haddon in Ailia 
Gra,y, Clwpisomu Swainson {=zScliilheicMhys Bleeker), Silonia Swainson ( = 
Bi'lnndia Cuv. <& VaL), etc. are the direct result of the disposition of the liver 
and the kidneys and are not due to any special physiological requirements of 
the various forms. 

For the purpose of this enquiry Gunther’s (1864) divisions of the Siluroid 
fishes into Siluridae Homalopterse, Siluridse Heteropterse, Siluridae Pro- 
teroptorao, and Siluridae Proteropodes are of special significance, as they are 
based on the external extent of the dorsal and the anal fins ; with these is 
also correlated the relative restriction in the size of the abdominal cavity in 
the various divisions. As the Siluridae Proteropodes resemble the Siluridae 
Protoropterao in the form and extent of the anal fin, it will be sufficient to 
consider here the members of the first three groups only. 

Among teleostean fishes, as a rule, the kidneys extend along the entire 
length of the dorsal wall of the abdomen, above the air-bladder : those of the 
two sides are partly fused with on© another in the middle line. The anterior 
portion of eacli kidney is greatly dilated and, in the adult, consists of lymphatic 
or adenoid tissue only ; as a result, while resembling the rest of the organ in 
external appearance, it cannot discharge any renal function. This persistent 
find usually bilobed head-kidney ’ occupies a recess of a corresponding shape 
lying in front of the anterior wall of the air-bladder. The liver, whose form is 
always closely adapted to that of the surrounding parts, lies to a greater or 
less extent bencatli the intestinal tract. 

The abdominal region in almost all Siluroid fishes is relatively short, 
the air-bladder extends at the sides and forms lateral cutaneous areas above 
the pectoral fins, the kidney is displaced from its normal position and caps the 
posterior part of the air-bladder, and the lateral lobes of the liver, which are 
displaced from their normal position, lie in peritoneal cul-de-sacs situated 
anterior to the lateral extension of the air-bladder. 

With the forward extension of the anal fin, the body-cavity becomes 
still further reduced and as a result two organs, the kidney and the liver, 
encroach on the space usually occupied by the air-bladder. As a generalized 
example of the Siluridae Heteropterse w© may consider the case of the genus 
Pangasins Bleeker which possesses a comparatively short anal fin. In very 
young specimens of Pangasius pangasins (Ham.), below 50 mm. in length, the 
air-bladder is extensive and its posterior portion in the form of a small hollow 
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knob-like protuberance lies exnboddod in the tissuoH of i\m ki<liu\ys ; thin pari 
of the air-bladder represents the portion of the stnuiiun^ ihn.i^ has Ixxai scpKHWHl 
from all sides to provide more space for the Iddnciy. Wii.Ii i hi) growt h of the 
fish the knob-like structure develops into a tuhiiiair (aianun and in th<* adult 
the air-bladder consists of an anterior largo, ova.l chamlau* in which th<^ huigth 
is greater than the breadth and a posterior long ea'cninn (jonstrn^tial in one or 
more places, extending to the base of the cauda.l find d’lu^ portion ol the 
caecum in the abdominal cavity, or in the earlier stiages the* whoki of it., is 



Text-fig. 2. — Dissection of the visceral organs Patigamw 'pangasiiia (Ham.) and 
Silurus cochinchinensis Cnv. & VaL, to show the disposil-ion of tho livor (L), t-ho kidnoys 
(K) and the air-bladder (A). 

a. Pangasius pangasius (Hara.)x| ; h. Sihinis cochinchinensis Cuv. & Val. NTat. Hi/40. 

surrounded by the kidneys which also extend laterally at the sides of th(i 
anterior chamber. This condition has no doubt resulted from tho facd tliat/ as 
the kidneys assumed their normal dimensions they pressed on tho air-bladder for 
more and more space and towards maturity the pressure on the bladder sccniiH 
to have been so great that a portion of it actually penetrated the muscles of 
the caudal region to ease the pressure for space in the abdominaJ cavity. 
Indian genera of the Siluridse Heteropterae may be grouped into throe fiunilies™- 
Schilbeidse comprising Pangasius, Pseudeutropius Bleekor, Silonla, Olupimymt, 
EutropiicMhys Sleeker and Ailia ; Siluridse comprising Wallago Blcicker, 
Callichrous Ham., and Silurus Linn., and Heteropneustida) ^ conta-inirig 

1 This also happens in certain species of the genus Crypf.optarus Bleekor (Family 
Siluridse). 

2 Regan (1911) included this in the family Clariidso, but I (1936 a) have given n^aHonw 
elsewhere that this genus is closely related to the Siluridie and on account of special 
features should be regarded as the typo of a distinct family. 
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Heteropneusies. The last two families and the Siluridae Homalopterse are 
considered first. 

According to the general body-form, the Siluridse may be divided into 
two sections, (i) in which the body is greatly compressed, such as Wallago 
and CallicJirous, and (ii) in which the trunk region is at least moderately 
depressed, such as Silurus. In the first two genera the air-bladder is co- 
extensive with the abdominal cavity ; it is deeper than broad and the lateral 
walls of its anterior part lie just beneath the skin. The kidneys cap a consider- 




TjiJXT-FXo. 3, — ^Air -bladder (A) and Kidneys (K) of Wallago attu (Bloch) and Silurus 
cocMnchinensis Cuv. & VaL 

a. Wallago allit (Bloch). x 1| ; &• Silurus cochinchinensis Cuv. & VaL X2|. 

able part of its posterior portion. In Silurus, however, the air-bladder occupies 
only ono-third of the length of the abdominal cavity and is broader than 
long. It is thick-walled, thereby showing that its utility is partly lost. The 
kidneys are finrly extensive and are broadened anteriorly into a cup-shaped 
structure in which is lodged the posterior part of the bladder. The liver, 
(text-fig. 2 h) is also very extensive, especially on the left side, and lies closely 
pressed against the air-bladder. In Olyra McClelland, an aberrant genus for 
which I (1936) have proposed a separate family, the air-bladder, though 
very similar to that of Silurus, is still further reduced. The disposition of the 
liver and the kidneys is very similar to that of Silurus, except that the kidneys 
now extend almost to the areas of the skin beneath which lie the lateral walls 
of the air-bladder. 

If a SilurusATk-Q fish were to become greatly depressed, the space inside 
its body- cavity will be correspondingly reduced, and the forward push of the 
kidneys would result in the air-bladder assuming a transverse, tubular form, 
while^to combat the forward thrust of these organs the bony elements would 
be developed in front of the air-bladder, Even in Olyra the beginnings of a 
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G. 4. — ^Air-bladder (unshaded portion) and associated skeletal structures hi. 
Clanas hatraclius (Linn.) and Heteropiieusies fossilis (Bloch). 

a. Olarias batrachus (Linn.). X 4 ; b. Heteropnetistes fos-silis (Bloch). X 4. 

protective bony capsule are to be seen in the wing-like expansions of the 
transverse processes of the complex vertebra which partly envelop the anterior 



Tjixt-mg. 5. — ^Wing-Hke expansions of the transverse processes of the complex vfrtebra 
in Ol^ra longicatidata McClelland, x 7. 
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part of the bladder. In the hypothetical case taken above, the forward growth 
of the kidneys, however, would be checked by the air-bladder and its bony 
capsules. The liver would also be able to extend laterally along with the 
bladder and come to lie ventral to it, beneath the skin in small extra-coelomic 
cul-de-sacs. Owing to the space required for the liver, anterior to the bony 
elements, the ‘ head-kidneys ’ would also be displaced from their normal 
position and pushed outwards round the posterior part of the air-bladder. 
Such series of changes have, in my opinion, brought about the peculiar dis- 



neustes fossilis (Bloch), to show the disposition of the liver (L), the air-bladder (A) and 
the kidneys (K). 

a. Plotosus canius Ham. X f ffeteropneustes foss ills (Bloch). X If. 

position of the liver and the kidneys in Heteropnmstes (text-fig. 1 c). 

It is clear from the above that with the reduction of the body- cavity 
the kidneys encroach upon the space normally occupied by the air-bladder 
and thus set up a series of changes which result ultimately in the extrusion 
of small lobes of the liver and the kidneys into extra-coelomic spaces. With 
regard to the displacement of the liver, Bridge and ITaddon have already 
noted (1893, p. 226) that 

‘ In nearly all Siluroids the lateral growth of the air-bladder, and the intimate relation 
of its outer walls to the lateral cutaneous areas, have led to the displacement of the lateral 
lobes of the liver and their enclosure within peritoneal cul-de-sacs, a condition which some- 
times persists even in cases where the air-bladder has undergone partial atrophj^’ 

Dutta (1924) showed that the extra-coelomic kidney in Qlarias and 
Heteropneustes is devoid of any uriniferous tubules, Malpighian capsules and 
glomeruli and concluded that these facts " definitely and clearly indicate that 
this p(jrtion of the kidney is a non-functional and degenerate organ h Evidently 
he appears to have overlooked the fact already referred to above {supra ^ 
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p. 33) tliat ill all teleosteaii fislies the anterior end of the kidney is usually 
converted into adenoid or Ijnnphatic tissue, and though resembling the rest 
of the organ, it does not discharge a renal function. It ha,s also been 
noted above that the ' head-lddney ’ only is pushed outwards into the extra- 
coelomic sacs. The modified lymphatic tissue of the ^ head-kidney probably 
discharges some very vital functions, as in spite of the lack of space for the 
extension of the kidney proper, it is being retained as a fairly large structure. 
In this connection it is very significant to note that the extra- coelomic portion 
of the liver has probablj^ undergone no degeneration, as it was found by 
Dutta to be histologically exactly similar to the normal portion of the liver 
inside the body- cavity. 

The Siluridas Homalopterae may next be considered. These forms, 
besides showing an antero-posterior reduction of the body-cavity, arc 
characterized by the greatly depressed form of the body, similar to that of 
Heteropn&iistes, The three Indian genera of this division — Chaca Gray, 
Plotosus and Glarias, are now regarded as belonging to three different families 
which probably have no genetic affinity with one another. Ghaca^ with a 
greatly depressed form, has a relatively much more spacious body-cavity ; the 
disposition of the air-bladder, the liver and the kidneys in this genus is similar 
to that of SiluTus. In Plotosus (text-fig. 1 a) the bladder is considerably 
reduced, is broader than long and its lateral walls lie beneath the skin. As 
usual the kidneys cap its posterior portion, while lobes of the kidneys 
(presumably the ^ head-kidneys ’) extend, laterally along the bladder and come 
to lie beneath the skin. The liver also caps the anterior part of the bladder 
and sends out broad lateral flaps, which in younger specimens come to lie 
beneath the skin. In Glarias (text-fig. 1 b) the disposition of the liver, the 
kidneys and the air-bladder is very similar to that described above for 
Heteropneustes. As in the latter genus the air-bladder of Glarias also is in the 
form of a fairly wide, horizontal tube which is partially enclosed in bone (text- 
fig. 4 a). 

So far I have considered the modifications undergone by the air-bladder, 
the kidneys and the liver consequent upon the reduction of the abdominal 
cavity both antero -posteriorly as well as vertically. During these changes the 
organs could only extend laterally into the muscles of the anterior region of the 
body wall. In the Schilbeidse the reduction of the body-cavity is efiectod 
through the compression of the body, resulting in the specialized genera of the 
family assuming a Clupeid form in which the body is greatly compressed and 
the ventral surface almost forms a sharp keel. Pangasius^ to which a reference 
has been made above {supra, p. 3), is, in my opinion, a generalized repre- 
sentative of the family Schilbeidae, so we may start our series with that genus. 
In the course of evolution this genus, as I have shown elsewhere,^ gave rise to 

1 In my revision of the Indian SchilbeidsB to be published in the Becords of the Indian 
Museum for 19S7 I have discussed the systematic position of Pangaaius and sh^wn the 
evolution of most of the other genera from this generalized type. 
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very divei\se forms. Some of these are discussed below. In Pseudeutropius, 
as also in Eutropius Mull. & Troscli., Schilbe Cuv. and Silurandon Bleeker of 
Africa, the air-bladder is fairly extensive, in some forms it is co-extensive with 
the abdominal cavity while in others it is of the same nature as in Sihirus, 
Olyra, etc., and the disposition of the liver and the kidney is also similar to 
that of either Wallago or Eilurus {vide supra, p. 35). In certain species the 
lateral walls of the anterior portion of the bladder come to lie just beneath the 
skin and are to be distinguished externally as translucent, blister-like areas 
above the pectoral fins ; while in other forms the bladder is fairly thick-walled 
and occupies only one-quarter to one-half the length of the body-cavity. 

As the body- cavity became more and more reduced antero -posteriorly, 
as also laterally, important adjustments occurred in the disposition of the 
air-bladder, the kidneys and the liver. In Glupisoma, for instance, the normal 
kidneys not only pushed the air-bladder forwards but are also extended over its 
ventral surface. The ^ head-kidneys which were displaced from their normal 



Text-fiu. 7. — Dissection of the visceral organs of Glupisoma garim (Ham.), to show 
the disposition of the Ifver (L) and the kidneys (K). X H* 

position, form lateral lobes at the sides of the kidneys within the coelomic 
cavity. ^ Further, owing to the great reduction of the body- cavity in its ventral 
portion the liver was displaced into the dorsal portion of the cavity, and 
presses the air-bladder from below. Under these circumstances the air- 
bladder of Glupisoma became greatly reduced and flattened. In some other 
genera, however, such as Silonia, Euiropiichthys and A ilia, the liver appears 
to have exerted more pressure on the air-bladder from below and the normal 
kidneys pushed it from behind so that it became greatly reduced and its central 
area became more or less solid or disappeared altogether. In young specimens 
of Silonia the air-bladder consists of a small, rounded structure with the normal 
kidneys capping its posterior part and the liver making a fairly broad depression 
in its middle. With the growth of the fish the kidneys extend forwards and 
the liver impinges on the air-bladder from below with the result that the bladder 
ultimately becomes divided into two portions, slightly united anteriorly, 
which comb to lie in deep recesses formed in the transverse processes of the 



40 


s. L. mm A : correlation between the disposition of the 


complex vertebrae. The * head-kidneys ’ are in their normal position anterior 
to the air-bladder. In EuiropHcliiliys the air-bladder is tubular and horse- 
shoe-shaped, but its posterior part is covered by the kidneys which provide a 
wide depression on the ventral surface for the liver. Even here the head- 
kidneys ’ are in their normal position. In Ailia, the most highly coin])rossed 
fish among the Indian Schilbeidse, the tubular, and horse-shoe-shaped air- 
bladder is covered anteriorly by the " head-kidneys ’ and posteriorly by the 
normal kidneys which extend on the sides and occupy a considerable area in 
front of the posterior boundar3" of the air-bladder. Only a small portion of 
the air-bladder, liow’ever, is seen between the kidneys. The anterior part of 
the air-bladder is covered b\^ a bonj^' structure which now separates the head- 



Text-fiq-. S. — Disposition of the kidneys (K) and the air-bladder (A) in certain Indian 
genera of the Schilbeidse. 

a. Pangasius pangasius (Ham.), half-grown specimen with a portion of the air -bladder 
extending into the caudal region, xf ; b. Silonia sihmdia (Ham.), young specimen, 135 
mm. in total length. X If ; c. Eutropiichthys vacha (Ham.), young specimen, 140 mm, in 
total length, x If ; d- Ailia coila (Ham.), half -grown specimen, 88 mm. in total length. X 3f . 

kidneys ’ from the vital part of the bladder itself. Though Ailia and 
Eutropiichthys are probably not very closely related forms, the similarity in 
the structure of their air-bladder appears to have been induced by similar 
circumstances. 

Reference may here be made to an extra- Indian form, the Siamese genus 
Platytropius Hora,^ as it exhibits remarkable modifications. I have shown 
that its air-bladder is greatly flattened dorso-ventrally and has assumed a 
more or less leaf-like form.^ The kidneys in this case lie in their normal 
position dorsal to the air-bladder but are greatly flattened. The ‘ head- 
kidneys ’ are situated in their normal position. 


I Genotype : Pseiideutropiits siamensis Sauvage. This new genus will shortly be de- 
scribed in the Journal of the Siam Society, Natural History Supplement. 

Tn Osteogeniosus, in which the air-bladder is more or less of the same typ^as that 
of Platytropius, the disposition of both types of kidneys is also similar. 
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From the modifications detailed above it is clear that for the peculiar 
disposition of the liver and the kidneys the initiative is provided by the for- 
ward extension of the caudal region and the consequent reduction of the 
space in the body- cavity. The necessary adjustments for the accommodation 
of the various organs in the reduced space are effected in various ways, mainly 
depending on the form of the body- cavity. In dorso-ventrally flattened 
forms there is a lateral extension of the organs, and the lateral portions of the 
air-bladder, the liver and the kidneys all come to lie just beneath the skin, 



(Z. ' i 

Text -FIG. 9 . — Platytropius siamensis (Sauvage). 
a. Dissection of tho visceral organs to show the disposition of the livor (L) and the 
air-bladder (A).X]|; h. Disposition of the air-bladder (A) and the Iddnoys (K).x5.k 
Dotted lino represents the extent of the kidneys dorsal to the air-bladder or the 
portion of tho kidneys covered by tho air-bladder on the ventral surface. 

as in Plotosus, GlariaSy Heteropneustes, etc. If, on the other hand, tlie body 
is compressed from side to side the kidneys may lie in their normal position 
under a very much flattened air-bladder as in Platytropius, or may gradually 
push the air-bladder forwards till the latter, unable to expand laterally, becomes 
reduced to form a narrow horse-shoe-shaped tube, as in certain genera of the 
Schilbeida. I am of opinion that no special physiological value can be attached 
"jO these anatomical features which are obviously the result of a morphological 
a^djustment consequent upon the reduction of the abdominal cavity. The air- 
bladder does not appear to be an organ of primary importance in the economy 
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of life of these fishes, and whenever more space is required, either for the liver 
or the kidneys, nature provides it at the expense of the air-bladder. 


Summary. 

The present views with regard to the peculiar disposition of the liver and 
the kidney are given and it is indicated that though no satisfactory solution 
of the problem has yet been suggested, the shortening of the body-cavity ha,s 
been assumed to be the main cause both by Bridge and Haddon and Dutta, 
whereas Weber attributed the peculiarities to the lateral expansion ot the 
air-bladder. 

Gunther’s system of classification of the Siluroid fishes has boon followed 
in this article as a matter of convenience. Generally in the Siluroid fishes 
the body- cavity is small and the liver and the kidneys are somewhat dis- 
placed from their normal position. In Siluridte Heteroptene, in which the 
dorsal fin is short and the anal fin long, the changes in the form and disposition 
of the air-bladder, the liver and the kidneys are dealt with in a progressive 
series from a primitive form like Pangasius to such highly specialized genera 
as Glujpisoma^ Eutropiichthys and Ailia of the Schilboidse and ff ateropncMStes 
of the Heteropneustidse. The changes due to compression and depression 
of the body are shown to be of a very different nature ; in the SchilbeuhB, in 
which the body is compressed, the air-bladder becomes gi'oatly reduced and 
in extreme cases forms a horse-shoe-shaped tube, the functional kidneys may, 
wholly or partly, extend over the reduced air-bladder, while the liver is pushed 
upwards and presses on the air-bladder. In Heteropneustidaj, in which the 
body is depressed, the air-bladder assumes the form of a fairly wide transverse 
tube which extends laterally to the skin ; along with the air-bladder, the liver 
and the kidneys also extend laterally and come to lie beneath tlio skin on 
the two sides of the air-bladder. In the three Indian genera of the Silurkhe 
Homalopterae, Ghaca, Plotosus and Glarias, the body is greatly depressed ; 
their air-bladder, kidneys and liver show a series of changes loading to the 
condition described in the Heteropneustidac. Beference is also made to the 
modifications observed in Platy tropins, a Siamese genus. 

It is concluded that the main cause of these modifications is the shortening 
of the body- cavity and the subsequent adjustment of the organs within the 
short space available. 
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CATFISHES OF THE GENUS HELICOPHAGUS BLEEKER. 


By Sunder Lal Hora, D.Sc., F.R.S.E.^ F,N,I,^ Assistant Superinten'^ 
deni, Zoological Sm'vey of India, Calcutta. 

It is generally recognised that the freshwater lish-fauiia of India is 
very closely allied to that of south-eastern Asia, and, I^ recently put 
forward the suggestion that it is in the main derived from that source. 
To elucidate the genetic affinities of some of the Indian forms it has, 
therefore, been necessary to study the morphological features of the 
related Far Eastern genera. For instance, in my work on the Siluroid 
fishes of India, Burma and Ceylon I found that though the accounts 
of the genus Helicapliagus Bleeker clearly show its irelationsliips to 
Pangasius Cuvier and Valenciennes, there are certain features in the 
anatoni}-^ of the latter by which it can be separated from the other 
Schilbeid fishes of south-eastern Asia and Africa ; certain authorities*^ 
as a result regard it as a member of a separate, monotypic family Pan- 
gasiidae. The modern classification of Siluroid fishes is, in the main, 
based on Bridge and Haddon’s® critical morphological studies of these 
fishes, especially of their air-bladder and the associated skeletal struc- 
tures. Unfortunately these authors were for want of material not able 
to deal with all the forms of the family, and in most cases it was not 
possible for them to study the changes undergone during growth in 
various species. Helicophagus was one of the genera, of which they 
had no specimen for study, but they reported upon 5 species of Pan- 
gasnis. Through the kindness of Mr. Luang Ohoola, Officer-in- charge. 
Bureau of Fisheries, Bangkok, I was able to obtain on loan a fine example 
of H. wamulersi Bleeker for study. I have availed myself of this oppor- 
tunity to examine as much of its anatomy as possible without impairing 
the utility of the specimen for museum purposes. I am very grateful 
to Mr. Luang Ohoola and the Bureau of Fisheries, Bangkok, for the 
loan of the specimen. 

According to Weber and de Beaufort,'^ Helicophagus and Pangasius 
can be distinguished from each other with the help of the following 
key 

“ a. Posterior nostril between anterior one and eye j 
eye behind and totally above corner of mouth. 

No palatine teeth . . . . • Helicophagus* 

b. Posterior nostril at short distance from anterior 
and above a line between anterior nostril and 
eye. Kye partly below a horizontal through 
the corner of mouth . . . . , Pangasius.'*’* 


^ Hora., S, L. — ^Geographical Distribution of Indian Freshwater Fishes and its 
bearing on the probable land connections between India and the adjacent Countries# 
Ourr. Sci., Y, pp. 351-356 (1937). 

^ Regan, C. Tate. — ^The classification of the teleostean fishes of the Order Ostario- 
physi. II. Siluroidca. Ann. iMag. Nat. Hist., (8) VIII, pp. 553-557 (1911). 

® Bridge, T. W. & Haddon, A. G. — Contribution to the anatomy of Fishes. — II. 
The Air-bladder and Weberian Ossicles in the Siluroid Fishes. Phil. Tram. Boy. Soc. 
London, (B) CLXXXIY, pp. 214-221 (1893). 

* Weber, M. and de Beaufort, L. Fishes of the Indo-Australian Archipelago^ 

II, p. 247 (Leiden, 1913). 
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In the above key no reference is made to the nature of the teeth in 
Pangasius^ but in the description of the genus the authors state that 
the vomerine and the palatine teeth are in 4 patches, or united into 
one, ^ or only the vomerine patches united I have examined the 
dentition of several species of Pangasius and find it to be very variable. 
In species like P. hypophthalmus (Sauvage), the dentition is feebly dc^ve- 
loped or altogether absent. In the development of Pang asms pangaHbu.s 
(Ham.) it has been found that the dentition of the species uiidcrgoes 
considerable changes. In the case of Pangasius, therefore, dentition 
IS not a very safe diagnostic character. Presumably on the basis 
^ dentition alone Sanvage^ referred P. JiypopJithahnus to the genus 
Helicophagus and the same feature appears to have influenced Buvatti^ 
in sujpporting Sauvage^s view. It has, however, been shown by nie^ 
that in this species the posterior nostril is situated only slightly behind 
the anterior and above the line joining the middle of the eye to the 
anterior nostril,^ According to this character there is no doubt regard- 
ing its position in the genus Pangasius. Its broad head and snout also 
point to the same conclusion, for in Helicophagus the head is conical 
with a prominent, bluntly-pointed snout. Moreover, a part of its eye 
IS situated below a horizontal line passing through the corner of the 
mouth. 

After the elimination of P. hypophthalmus from Helicophagus therti 
only r^ain 2 species of this interesting genus : H. typus Bleeker, known 
goin Palembang in Sumatra and H. waandersi Bleeker, known from 
Palembang, river Batang Hari and Djambi in Sumatra, Siam and Indo- 
Omna. ^ Thus this genus has a somewhat restricted distribution, wluiiroas 
Pangasius is found throughout south-eastern Asia (including India), 
except Southern China and Ceylon. 








Text-fig. 1. — 


-Dentition of Belicophagus waandersi Bleeker. x 7 
men 14a mm. without caudal.* 


length of apoci* 

wacmdersi with several species of Pcmaasius 
that I have studied 1 find that the former possesses much longer bar bels 

p.’ 

° Hora**S (Bangkok, 1936). 

VI. p. l1^(192i)r®“ “ Jon J. Nat. Hist. Soo. Siam. 
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and a very peculiar type of dentition. The teeth (text-fig. 1) of the upper 
jaw form two almost quadratic patches and those of the vomer are 
disposed in two small patches widely separated fcom one another. In 
the lower jaw the teeth are somewhat larger and fewer in number ; they 
form two pear-shaped patches with the points directed outwards and 
backwards- In H, ty'pus^ however, the teeth in the jaws are stated to 
form broad, curved bands ; while those on the vomer are arranged in 
two distinct, narrow, curved bands. There would thus appear to be 
considerable variation in the dentition of this genus. 



Text-mg. 2. — ^Dissection of the visceral organs of a specimen of Helicophagus waa'iidefsi 

Bleeker. X 1^. 

A. Air-bladder j K, Kidney ^ L. Liver. 

To examine the disposition of the visceral organs of H, waandersi 
(te|;t“fig. 2) an incision was made along the mid- ventral line. The positions 
of the liver, the kidneys and the air-bladder respectively were almost 
similar to those of Pangasius panga^ius.^ The lateral lobes of the liver 

^ Hora, S. L. — Correlation between the disposition of the Liver and the Kidney 
and the form of the Air-bladder in Certain Silnroid Kishes of India. JProc, NcU.^lnaU 
Sci, India^ III, p- 34 (1937). 
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are lodged in small ciil-de-sacs above tlie pectoral fins, so that tlie liver 
lies very close to tlie skin. The air-bladder is divided into two portions, 
a large anterior portion corresponding to tlie normal air-bladder and a 
posterior portion wliicli is drawn out in tbe form of a caecum. A small 
portion of tbe caecum extends into tlie muscles of the tail on the right 



Text-pig. 3. — ^Air-bladder of a specimen of Helicojphagus waandersi Bleeker, 143 mm* 
in length without the caudal, showing the internal structure. X2f. 

a. Dorsal half ; 6. Ventral half. 

a. c. Anterior chamber ; a, r. Annular ridges i d, p. Pneumatic duct ; I, c. liateral 
chamber ; 1. s. Longitudinal septum ; p, c. Posterior chamber or caecum ; n /. 
Root-like fibres ; t. s. Primary transverse septum ; t, s/ Secondary transverse 
septa ; v, p. Vertical pillar. 

The part of the air-bladder below the arrows is enclosed in the muscles of. the tail re^on. 

side. In several respects the bladder is similar to that of a specimen 
of Pangasius jgangasius of the same size (143 mm. in length without 
caudal). 
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The internal structure o£ the air-bladder (text-hg. 3) is, in the main, 
similar to that of a specimen of P. pangasius^ of the same size. The 
anterior portion of the bladder is divided internally by a primary trans- 
verse septum {t, s.) into a short and broad anterior chamber (a. c.) and a 
pair of lateral chambers (Z. c.), separated from each other by a longitudinal 
septum (Z. ,9.). The dorso-lateral walls of the anterior chamber bulge out 
dorsally so as to form pocket-like cavities which are lodged inside the 
recesses provided by the vertebral elements, one on either side of the 
vertebral column. The remaining portion of this chamber is invaded 
by fibrous growths of the primary transverse septum. The cavities of 
the lateral chambers are subdivided and broken up by the formation 
of iiiinierous secondary transverse septa (t, s\), which grow out from 
the sides of the longitudinal septum ; they do not, however, extend to 
the outer wall of the chambers. In the transverse cavities thus enclosed, 
the wails become greatly thickened and sacculated by the development 
of fibrous tissue (r. /,) so that the free space inside the bladder is greatly 
reduced. In addition to these fibrous growths, there are a few vertical 
pillars {v. p.) which make the air-bladder more compact. 

The pneumatic duct (d. p.) opens into the bladder on its ventral wall 
in the middle line just in front of the transverse septum. 

The posterior portion of the bladder {p. c.) communicates anteriorly 
with both the lateral chambers of the anterior portion, but terminates 
blindly behind. It is fairly broad anteriorly but from the middle of 
its length becomes very narrow and tube-like. The longitudinal septum 
noted above, extends into the caecum for a short distance. The walls 
of the caecum are greatly thickened throughout by the formation of 
annular ridges {a, t.). 

In the modification of the anterior vertebrae (text-fig. 4), Helicophagus 
waandersi differs from most of tlic species of Pmfgasius, but conforms to 
the normal condition in a great majority of the Siluroid fishes. Each of 
the transverse processes of the fourth vertebra has a broad flat root, 
which is i^rolonged distally into distinct anterior (t, a.) and posterior 

(t. p^^ P‘) divisions, separated from each other by a broad, deep concavity. 
The anterior division is moderately thick and inflexible and docs not 
possess any trace of the oval plate so characteristic of Pcmgasius pangasius 
and several other species of the genus. 8o in Helicophagus there is no 
elastic-spring ” mechanism ; the distal portion of the process is applied 
to and firmly supports the outer extremity of tlie inferior limb of the 
post- temporal {pt, i,). The structures described above correspond with 
those of P. niicronema Bleeker, the only species of Pangasius in which 
Bridge and Haddon {op. cit.) did not find an elastic^-spring mechanism, 
and which would in the circumstances appear to form a connecting 
link between tlie gen{3ra Hclicopliagus and Pmiciasvas. 

In P. Nair {op. cit.) has shown that with the development 

of the fish the space inside the air-bladder is gradually reduced and in 

^ Niiir, K. K. — Changes in the- Internal Structure of the Ah'-bladder of Pangasius 
pangasius (Ham.) during Growth. Mec. Ind. Mus.^ XXXTX, pp. 117-124 (1937). 

It may, however, be noted that the air-bladder of a specimen of Pangasius panga- 
sius, 143 inm. in length, does not extend into the muaelea of the tail region ; the 
narrow portion of its eaeeum is devoid of annular ridges and the posterior portion is 
smaller than the anterior. The absence of an elastic-spring mechanism in Peli 
copTiagus is referred to later. 
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larcre specimens a fatty degeneration of its tissues, especially at the 
anterior end, takes place. So far as the hydrostatic function of the 



Text-i'ig- 4.' — Ventral view of the anterior vertebrae and their processes in a specimeii 
of Helicojahagus xvaamd^rsi Sleeker, showing the absence of any elastic-spring ” 
mechanism. X4. 

b, o. Basioccipital ; pt. i. Inferior process or limb of post-temporal ; First rib ^ U p*. 
a. Anterior division of the transverse process of the fourth vertebra ; t* Postei'ior 

division of the transverse process of the fourth vertebra ; i- Transverse process 
of the fifth vertebra ; tr. Tripus ; tr. c. Crescentic process of the tripus. 


bladder is concerned it becomes less and less effective with, growth* 
Owing to the competition for space inside the body cavity of forms with 
a long anal fin, the bladder is pushed from all sides and it seems to me 
that the modification of the anterior division of the transverse process 
of the fourth vertebra to form a plate is meant to check the forward 
growth of the bladder. It is because of this resistance at the anterior 
end that the bladder finds space for its extension in the muscles of the 
tail. The so-called elastic-spring ” apparatus is a primitive device, 
while the condition met with in P, micronema, HelicojpJmgus waandersi^ 
and in a majority of the other Siluroid fishes is of a more specialised 
nature. 

From the foregoing considerations it would appear that Helicophagus, 
with long barbels, well-developed dentition, without an elastic-spring 
apparatus, etc., etc., is at a somewhat higher stage of evolution thaii 
Pmigasius. There also seems no .justification for separating Pangasim 
from the rest of the Schilbeidae only because of the presence of “ elastic- 
spring mechanism in a number of its species. 
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.By Sunder Lal Hora, D. So,. F, R, S, E,, F. N. I,, Assistant Superin- 
tendent^ Zoological Survey of India^ Calcutta, 

XXX. — On the Systematic Position of Cypbinus cosuatib 

Hamilton. 

Cyprimis cosuatis .is one of tlie ten species assigned by Hamilton^ 
to tbe eigbtli division — Cabdio — of tbe genus Cyprinus wbicb comprises 
a very beterogenous assemblage of forms. The other species of this 
division are (7. jaya, C, mola, G, koalius, O, borelio, O, solio, C, guganio, 
C, cotio, G. devario and C, dancena. The generic name* Cabdio is not 
in common use, but according to Jordan^ its type should be the first 
species named, i. e., Cyprinus jay a Hamilton. In view of this limita- 
tion it is likely that Aspidoparia HeckeP, with A. sardina as orthotype 
may have to be suppressed in favour of Cabdio, Of the other species, 
C, mola is usually assigned to the genus Amblypharyngodon Bleeker, 
C. cosuatis and C, guganio to Barbus Cuvier, G, cotio to RoJitee Sykes, 
0. devario to Danio Hamilton, while the precise generic and specific 
limits of the remaining species are still in doubt. Of the two small 
species at present included in the genus Barbus, B, auaanio is known 
onl y fro m Hamilton’s original description and figme^anasoTfer as I am 
awai^Tio specimen of the species is at present available in any museum 
collection, though according to Hamilton {loc, cit,, p. 339) '' The Guganio 
(Gugani) is probably found in most of the rivers and ponds of the Gangetic 
provinces, as I have seen it in both the Brahmaputra and Yamuna, 
the extreme rivers of that territory.” Day^ considered it to be a close 
ally of his B. amhassis, which he found in Madras, Orissa, Bengal, 
and Assam at least as high as Suddya.” ‘ Barbus cosuatis was originally 
described from the Kosi river, but Day extended its range to Bengal 
through the N. W. Provinces, the Deccan and Bombay, and down the 
Western coast as low as Cottayam in Travancore.” 

Among other characters Hamilton (joe. cit,) noted the following 
distinguishing features of his Cyprinus cosuatis : 

“ TLe/orm is deep, compressed, more prominent on tlie back tlian below. Tbe colow 
is silver, "with a greenisb back, and the scales on the part are dotted towards the root. 
The ventral fins are red, all the others are yellowish, and those of the hack and behind 
the vent are stained with black. The eyes are silver, stained above with black.’* 

Day (joc. cit.) who figured a specimen of the species from Jubbulpore, 
noted that the fish attains 2 to 3 inches in length and directed attention 


^ Hamilton, F . — An Acc^int of the Fishes found in the Biver Ganges and its branches, 
pp, 333-343 (Edinbnrgh : 1822). 

2 Jordan, D. S . — The Genera of Fishes, p. 115 (Stanford University, California: 
1917). 

®Heekel, J. J.— Tchthyologie (von Syrian). In Rnssegger (Joseph von) : Beisen in 
Enrope, Asicn nnd Africa, mat bosonderer Bucksicht anfnatnrwissen schaftlichen Ver- 
haltnisse dor bctrcfiendoii Lander, nnternommen in den Jahren 1835 bis 1841. Part 2, 
p. 288 (1877). 

« Bay, F,-—:Fishes of India, pp. 576, 679, 581 (1877L 
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to several of its salient features. Among these mention may be made 
of the following, (i) dorsal without any osseous ray, (ii) height of dorsal 
greater than depth of body, (iii) incomplete lateral line, (iy) scales along 
lateral line larger than others, (v) 8 or 9 rows of scales before base o. 
dorsal and (vi) colouration. Recently in a specimen of the species troTU 
Mysore pointed out the greater extent of the lateral line and the. w(" 
defined nature of the rounded black spots on the dorsal and the anal 
fins. Further it was observed that : 

The most remarkable feature of this species appears to be the piysoiico 
fine, parallel sensory folds on the sides of the head. This feature it shares with the tislu^s 
of the Atnius CycldcheilicJithys Bleeker, but in other respects it is quite dihcrent-. 

Later I found that Smith^ had already described a new gcnns Ore- 
ichtliys from Siam for Cyprinid fishes of the typo of Barbus eosuaiis a tid 






Text-fig. 1. — Outline drawings of the growth-stages of OreicMhys cosuatis (Kara.). 
a, 18 mzn. in length without caudal ,* b. 23 mm. in length without caudal ; c. 26 mm. 
in length without caudal ; d. 34 mrn. in length without caudal. 

, ^ Hora, S. L. — Notes on Tishes in the Indian Museum, XXVIII. On threo collec- 
tions of Fish from Mysore and Coorg, South India. Bee, Ind, Mus,, XXXIX, pp. 17, 
18 (1937). 

® Smith, H. M. — Contributions to the Ichthyology of Siam, III. A Now Genus and 
New Species of Cyprinoid Fishes. Journ, Siam Boc,, Nat, Hist. SuppL, IX, p. 63 (1933). 



19r37.] S. I/. Hoba : Notes on Fishes. 323 

liad assigned to it a new species O. parmis, wliicli is said to grow to 31 nim. 
in total length. In general facies, lepidosis and colouration the Siamese 
fish seemed so similar to Hamilton’s cosuatis that I requested Mr. Luang 
Choola, Officer-in-charge, Bureau of Fisheries, Bangkok, to send me 
for comparison a few specimens of Smith’s species. He very kindly 
presented 3 examples of O. to the Zoological Survey of India, 

and these have enabled me to come to a definite conclusion that O. ‘panms 
is a juvenile form of Cyprinus cosuatis. Further, it is clear that tliis 
species is sufficiently distinct, especially on account of the sensory folds 
on the head, from the numerous species of the genus Barbus known 
from India, and should, therefore, he retained in a separate genus Ore- 
ichtys Smith, which as pointed out by its author, is closely allied to 
Chjcloclicilicli thys Bleeker . 

OreicMlvys cosuatis (Ham.) is represented by a few specimens in the 
collection of the Indian Museum, and unfortunately most of them are 
not in a good state of preservation. The sensory folds on the head 
are, however, fairly distinct in all of them. A comparison with the 
young specimens from Siam shows that when the fish is about 18 mni. 
in length without the caudal fin (text-fig. 1 a.), the dorsal spine is longer 
than the head and th or depth of the body, and the spot at the base of the 
caudal fin is intensely black. The spots on the dorsal and the anal 
fins are also well marked and seem cjuite compact. In a specimen about 
23 imn. in length without the caudal (text-fig. 1 h) the depth of the body 
is almost equal to the length of the dorsal ; the length of the head is 
considerably shorter than both these dimensions. The three colour 
spots are soniewliat diffuse but more extensive. In a specimen from 
Mysore, a]>out 26 mm. in length without the caudal (text-fig. 1 c), the 
depth of the body is considerably greater than the length of the clorsal 
fin, which is almost etjual to the length of the head. The dorsal and the 
anal fin spots are well pronounced, while that at the base of the caudal 
fin is very diffuse and indistinctly marked. The most remarkable fea- 
ture about 'this specimen is that the lateral line, though interrupted 
in places, extends up to the 20th scale. As a rule, it is present only 
on the first 4 or 5 vscales. In a specimen from the Saran District of Bihar, 
about 34 mm. in length without the caudal (text-fig. 1 d), the length 
of the dorsal fin, though greater than that of the head, is consideraI)ly 
shorter than the depth of the body. The spot on the dorsal fin is very 
diffuse and extensive while that on the anal fin is only faintly marked. 
As far as I can make out from the spirit material, the spot at the base 
of the caudal fin is almost absent. 

Though sufficient material is not available for a detailed study of 
the variations undergone by this fish with growth, it is clear from the 
above that the young specimens from Siam are referrable to Hamilton’s 
species. 


XXXI. — On a small Collection oe Fish ebom Banboway, Loweb 

Bubma. 

In the course of an investigation of the Anopheline fauna of Sando- 
way, Lieut. B. S. Feegrade^ Malariogist to the Public Health Depart- 
paent of Burma, collected several samples of fish from the stone-line^ 
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shallow wells and the road-side drains of the town of Sandoway, head- 
quarters of the district of the same name in Lower Burma and situated 
in Lat. 18° 28' X. and Long, 94° 21' E. The fish were collected in several 
lots between June and August 1936, and sent to the Zoological Survey 
of India for determination. At my request, Lieut. Feegradc arranged 
to have farther specimens collected through Dr. U. Sliwe Baw for the 
Zoological Survey of India. Though the entire material consists of 
24 specimens only, two new species have been discovered. It has also 
been found that the specimens of the already known species vary consi- 
derably from their respective typical series, especially in colouration. 
These results are not surprising when it is remembered tliat the fresh- 
water fish fauna of this region, including that of the neighbouring Ara]^:an 
Yomas. has never been investigated before. 

Lieut. Eeegrade informed me that most of his material was collected 
in clear, running water, such as road-side drains, seepage water drains, 
small hill-streams and small ponds. It may be indicated that Sandoway 
is situated on the left bank of the Sandoway river, about 15 miles to 
the S. B. of its mouth and between 4 to 5 miles due cast of the sea coast 
in a direct hne. The area in its neighbourhood is full of tidal crooks 
and there is practically no plain land along the valley of the Sandoway 
river. 

The following species of fish have been found in the collection : — 

1. Masbora daniconius (Ham.) .... 2 spocimons. 

2. Brachydanio choprai Hora .... 4 spocamons. 

3. Banio feegradei, sp. nov. ..... 1 sx)Coimen. 

4. Barbus {Puntius) hinducMtra, sp. nov, . . 10 specimens. 

5. Barbus \Puntius) atoliezkanus Day . . .5 specimens, 

6. Panchax panchax (Ham.) ..... 2 specimens. 

I take this opportunity to offer my sincere thanks to Liout. E. S. 
Feegrade for having made a valuable collection of fisli for the Zoological 
Survey of India. The material is in a very good state of preservation, 

Rasbora damconias (Ham.). 

1889. Basbora daniconius^ Day, Paxin. Brit, Ind, Fish,^ I, p. 33G. 

Rashora daniconius is represented in Lieut. Feegrade’s collection 
by two specimens, measuring 42 mm. and 45 mm. in total length. 
They were collected from a road-side drain. The black lateral bancl is 
very well marked and extends from the tip of tbe snout to the base of 
the caudal fin, the middle rays of which arc stained gray. The scales 
above the lateral line, as also some below it, are marked with 
black dots along the margin. The dorsal surface is dusky with a black 
streak along tlie mid-dorsal line. 

Brachydanio choprai^ Hora, 

1928. JDanio {Brachydanio) chopraa, Hora, Rec. Ind, Mus,^ XXX, p. 39, 

1934. Danio {Brachyd.anio) choprae, Hora & Mukorji, lice, Ind, Mus., XXXVI, 
p. 130 (Synoptic Titblo to species of Brachydanio), 

There are 4 specimens of Brachydanio choprai from Sandoway ; 2 
were collected from a stone-well, while the remaining two were olitainod 


^ By mistake e instead of i been previously used in tbo termination o-f this spooifie 
jxame. The species named after my colleague Dr, B. X. Chopra. 
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from a road-side drain. The two examples, 28 mm. and 30 mm. in total 
length respectively, from the well are more or less devoid of the typical 
colour pattern of the species, while those collected from the drain, 33 mm. 



Text-E'IG. 2. — Outline sketch of BracJiydanio cTioprai Hora, showing colour markings 
in a specimen 33 mm. in total length. 

and 36 mm. in total length respectively, are very gorgeously coloured. 
In the larger specimens the anterior vertical bands are replaced by rows 
of spots at the posterior end. The bands on the dorsal and the caudal 
fins are either faintly marked or are absent altogether. The band on 
the anal fin is, however, present in all the specimens. 

. There are several large sensory pores on the dorsal surface of the 
head along the supra-orbital edges. Though, as a rule, the lateral Hne 
is absent in this species, in certain specimens it may be present on 
the first few scales ; when present, it bends abruptly downward and 
may extend as far as the base of the pelvic fin. 

The species was hitherto known only from the Myitkyina District 
of Upper Burma. 


• Danio feegradei^ sp. nov. 

D. 2/9; A.3/12; P.12; Y.8 ; C.19 ; L.1.39 ; L.tr.7|/2|. 

The new species possesses a graceful form with both the dorsal and 
the ventral profiles slightly arched. The head and body are greatly 
compressed. The head is bluntly pointed and its length is contained 
4' 9 times in the total length and 3’ 9 times in the length without the 
caudal. The height of the head at the occiput is contained 1*3 times, 
and its width 1*8 times in its length. The diameter of the eye is contained 
about 3*3 tiihes in the length of the head, 0*9 times in the length of the 
snout and 1*2 times in the interorbital distance. The nostrils are situat- 
ed close to the anterior margin of the eye ; the anterior nostril is some- 
what tubular. Tnner to the upper margin of the eye is a series of 4 
large sensory pits similar to those described above in the case of BracJiy- 
danio clio'prai. Similar pores are also present on the ventral surface 
of the head. The mouth is small and oblique ; it extends to below the 
anterior margin of the eye. The lips are thin, but are somewhat better 
developed near the angles of the mouth. Inner to the lower lip, on either 
side, there is a small pad of skin covered with spinous outgrowths. 
Presumably these structures represent the secondary sexual character 
of the male. There are two pairs of barbels ; the rostrals are consi- 
derably shorter than the head, while the maxillary barbels are almost 
as long as the head or slightly longer. The basal portion of the rostral 
barbel is enclpsed in a groove. 
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Tlie depth of the body at the commencement of the dorsal fin is 
equal to the length of the head. The least height of the caudal peduncle 



Ti3XT-FiG. 3 . — Dcmio feegradei, sj). nov. 

a. Lateral view. X ; b. Dorsal surface of head and anterior pax't of body. X2, 

is contained 1.5 times in its length. The lateral line is ooinpleto aiui 
runs along the lower half of the caudal peduncle. There are about JiO 
rows of scales along the lateral line and 7|- rows between it and tlu'. base*, 
of the dorsal fin. There are 2|- rows of scales between the Integral linci 
and the base of the pelvic fin which is provided with a scaly appendages. 
There are about 20 predorsal scales and 14 round the caudal peduncilc. 
There are a few rows of small scales at the base of the anal fin. 

The dorsal fin is short ; its commencement is equidistant between 
the posterior margin of the eye and the base of the caudal fin ; its height 
is considerably less than the depth of the body below it. The p(H*.toraJ 
fin is smaller than the head and just reaches the base of the p(dvic fin. 
The pelvic fin extends to the anal opening, but not to the anal fin. Tiu^ 
anal fin is fairly extensive ; the length of its base is equal to tht^. luiad 
without the snout. The caudal fin is somewhat longer than th(3 head, 
it is emarginate, with the upper lobe slightly longer than the low(‘,r. 

The general ground colour, after preservation in spirit, is palc-oliva(;{> 
oiis. The dorsal surface is dusky with a black streak along th<‘. mid- 
dorsal line. In the middle of the fish there is a black band which is 
considerably broader anteriorly and terminates posteriorly in a somewhat 
darker spot at the base of the caudal fin. Anteriorly the blade ban<l 
is marked, both above and below, with short pearl-white bands and 
in the posterior region there is a white longitudinal band above it. ,The 
rays of the dorsal and anal fins are marked with longitudinal bands 
across them. 

Type-sjpecimen, — E. 12477/1, Zoological Survey of India, Indiaq 
Museum, Calcutta. 

Habitat, — ^Road-side drains, Sandoway, Lower Burma. 
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Remarhs, — In referring tliis species to the genus Danio Hamilton 
a certain amount of difficulty has been experienced. Weber and de 
Beaufort^ restricted this generic denomination to fishes with Dorsal 
fin elongate, with 12-16 branched rays. Lateral line complete.’’ The 
remaining species, With dorsal fin short, with 7 branched rays only. 
Lateral line incomplete or absent.”, were referred to Brachydanio. In 
1934, Mukerji and the writer^ observed that 

_ ‘‘ During recent years se^reral new forms of the Brac7iydcimo-tY^& have been discovered 

in Burma and though in all of them the dorsal fin is short, the lateral line has been found 
to be very variable. In the majority of forms it is either absent or extends over a few 
scales in the anterior region ; but there are some species in which it is fairly extensive 
or even complete.” 

Danio feegradi has only 9 branched rays, as against 7 in Brachydanio 
and 12-16 characteristic of the other species of Danio, In this respect 
it is intermediate between the two genera ; while in the possession of 
long barbels and a complete lateral line it shows greater affinities with 
the typical members of the Danio group. The colouration of this fish 
is quite different from other species of the genus known so far. 

The name of this gorgeously coloured little fish is associated with 
that of Lieut. E. S. Eeegrade.^ 

Measurements in millimetres. 


Total length excluding caudal 43-0 

Length of head . . ll-O 

Height of head at occiput 8*0 

Width of head . 6-0 

Length of snout 3-0 

Diameter of eye . 3.3 

Interorbital width 4-1 

Height of body . 1 1-0 

Width of body . 5 .O 

Longest ray of dorsal 8-3 

Longest ray of anal 7*5 

Length of pectoral 9*0 

Length of caudal peduncle 9’0 

Least height of caudal peduncle 6*0 


Burbus (Puxitiu$) binduchitira,^ sp. nov. 

D.3/8; A.3/5; P.16; V. 10; C.19 ; L.1.28-30 ; L.tr.5i/4|. 

Puntius hinduchitra is a small species in which both the dorsal and-^ 
the ventral profiles are considerably arched. The body is greatly com- 
pressed ; the dorsal surface in front of the dorsal fin is more or less keeled. 
The head is bluntly pointed ; its length is contained from 4*5 to 4*7 times 
in the total length, and from 3*4 to 3*7 times in the length without the 
caudal. The height of the head at the occiput is contained from 1*1 
to 1*2 times and its width from 1-3 to 1*6 times in its length. The head 
is proportionately smaller in the young specimens. The eye is lateral 
and situated close to the dorsal surface of the head ; its diameter is al- 
most equal to the length of the snout and is contained from 2*6 (in the 
young) to 3*5 times in the length of the head ; usually it is contained 
from 3 to 3*5 times in the length of the head. The interorbital space 

^ Weber & fie Beaufort, Fish. Indo- Austral. Archivel., Ill, p. 85 (1916). 

& Mukerji, Mm. Ind. Mus,^ XXXVI, p. 130 (1934). 

® Binduchitra is a combined Sanskrit word whicli means “ spotted”. In tbe specific 
name reference is macl© to the characteristic colouration of the species. 
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is flat and in tlie young specimens it is equal to tlie diameter of tlie t‘ye , 
in older specimens it is somewhat greater than the dia.metcr of the eye. 
The nostrils are situated close to the front border of the eye aru.l arc 
separated by a flap of skin. The mouth is semicircular, almosi- ini<M*ior 
and sub -terminal. The lips are thin but continuous ; the labial gro(»vo 
is interrupted in the middle. There are two pan’s of w(dl dcjV(vlopcd 
barbels ; the rostral ]:)arbels are equal to the diameter of the eye, but 


the maxillary barliels are somewhat longer. 

The depth of the body increases with growth ; it is coni^auied from 
3*6 to 4*4 times in the total length and from 2-8 to 3*4 times in the hiiigth 
without the caudal. The least height of the caudal peduncle is contained 
from 1*1 to 1*4 times in its length. The scales are large and firmly 
adherent ; there are from 28 to 30 series of scales along the lateral line, 
5|- rows above it and 3-J- rows below it to the base of the pelvic fln. The 
number of predorsal scales varies from 9 to 10.^ There are 14 scales 
^ound the caudal peduncle. The pelvic fin is provided with a scaly 
appendage at its base. The rows of scales at the bases of the dorsal 
and anal fin contain somewhat smaller scales and their shape is also 


different from those covering the other parts of the body. 

The dorsal fin commences slightly in advance of the pelvics and 
somewhat nearer to the base of the caudal fin than to the tip of the 
snout ; its longest ray is usually shorter than the head. The last simple 
ray is articulated, but is serrated along the inner border. The anal 
fin is provided with 3 spines and 5 branched rays, the last of which is 
divided to the base. The pectoral fin is considerably shorter than the 
head and does not extend to the pelvic fin. The vent is situated just 
in front of the anal fin. The caudal fin is deeply forked ; both the lobes 
are pointed ; it is invariably longer than the head. 



TBXT-riG. 4. — Lateral view of tlie type-specimen of Barbus (Puntius) bindtichitra, sp, 

nov. 1 

The most characteristic feature of the species is its colouration. In 
all specimens there is a broad vertical band below the commencement 
of the dorsal fin which extends to the lateral line and a black blotch 
on the sides of the tail shghtly in front of the base of the dorsal fin. In 
specimens over 56 mm. in total lepgth, the scales above the lateral line 
and posterior to the large mark aevelop small rounded black spots in 
the centre so that the body in this region becomes spotted in a series 
of rows. Similar black spots appear on the scales of the lateral line 
and of those of the two rows below it, but they extend anteriorly beyond 
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the limit of the vertical mark. The upper edge of the dorsal and both 
the upper and lower margins of the caudal, especially the lower, become 
dusky in half-grown specimens and intensely black in somewhat older 
specimens. 

Type-specimen, — 12478/1, Zoological Survey of India, Indian 
Museum, Calcutta. 

Habitat. — Road-side drains and small streams at Sandoway, Lower 
Burma, 

MemarJcs. — In its spotted colouration as well as in the possession 
of 4 well developed barbels and a serrated dorsal spine, B. binduchitra 
shows considerable affinity to B. pinnauratus (Day^) from South India 
and B, sewelli Prashad and Mukerji^ from the Myitkyina District. In 
B. sewelli the body is considerably deeper (2-3 to 2-5 times in the length 
with the caudal in specimens over 90 mm. in length without the caudal), 
and there is always a large black blotch behind the gill-opening. More- 
over, the vertical band and the caudal spot characteristic of the new 
species are lacking in B. sewelli. Both the species agree in having the 
dorsal surface in front of the dorsal fin keeled. B. binduchitra has greater 
affinity with B. pinna^iratus^ but its head is proportionately longer and 
not so high, the eye is relatively smaller, the interorbital width is less, 
the body is not so high but is relatively more compressed. Most of 
these differences seem to be correlated with the keeled nature of the 
dorsal surface in the new species ; in B. pinnauratus the dorsal surface 
is flatly rounded. In B. pinnauratus there is a black band behind the 
gill-opening and in some specimens a short oval spot below the com- 
mencement of the dorsal fin^; it has hitherto been known From 
fresh waters at Coconada down the east coast of India to Ceylon, and 
inland as far as the Ne.ilgherries, also along the Western Grhats and 
rivers at their bases,”^ but recently Mr. Duncan sent me very similar 
specimens from the Chindwin drainage near the border of Assam and 
Burma. Comments on his specimens are made below on p. 336. 


Measurements in millimetres. 


Total length, including 
caudal 

78-0 

72-0 

69-0 

56-0 

56-0 

600 

49-0 

46-0 

43-0 

39-0 

38-0 

Length of caudal . 

18-5 

15-3 

16-0 

12-5 


120 

11-5 

11-0 

10-3 

9-0 

9-0 

Depth of body 

20-2 

20-0 

18-8 

15-0^ 

45-0 

13-0 

12-3 

10-5 

10-0 

9-0 

8-5 

Length of head 

16%5 

16-0 

14-0 

12-0 

12-0 

11-0 

11-0 

10*0 

9*5 

8-0 

8-0 

Height of head at occiput 

13-3 

130 

12-5 

11-0 

11-0 

9-0 

90 

8-0 

7-5 

7-0 

7-0 

Width of head 

11-5 

10-0 

9-9 

7-5 

7-5 

7-5 

8-0 

7-0 

6-5 

5-5 

5-0 

Length of snout 

5-3 

4-8 

4-0 

3*6 

3-9 

3-5 

3-5 

3-0 

3-0 

3-0 

30 

Biameter of eye 

5-1 

4-8 

4-0 

3-6 

3-9 

3-5 

3-5 

30 

3-0 

3-0 

3-0 

Interorhital width . 

5-7 

5-0 

4-8 

4-3 

4-5 

40 

4-0 

3-5 

3-3 

3-0 

3-0 

Longest ray of dorsal 

14-5 

14-0 

14-0 

10-3 

10-3 

10-0 

10-0 

9-0 

9-0 

8-0 

8-0 

Longest ray of anal 

10-0 

10-0 

10-0 

7-5 

8-0 

7-0 

7-0 

6-5 

6-3 

6-0 

5-0 

Length of pectoral . 

120 

12-0 

11-3 

8-5 

9-0 

7-3 

7-3 

6-8 

6-5 

6-0 

6-0 

Length of caudal peduncle 

11-0 

9-0 

8-5 

7-0 

8-0 

7-0 

7-0 

6-0 

5-5 

5-0 

5-0 

Least} height of caudal 
peduncle . 

8-2 

8-0 

8-0 

6-5 

6-5 

6-0 

5-0 

5-0 

4-5 

4-0 

4-0 


^ Bay, JProc. Zool. 8oc, London, p. 300 (1865). 

^ Prashad & Mukerji, JRec, Ind. Mus,, XXXI, p. 197, pi. ix, fig, 1 (1929). 
3 Hora, Eec. Ind, Mus„ XXXIX, p. 9, fig, 1 (1937). 

^ Bay, Wish, India, p. 562 (1877). 
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Barbus (Punlius) stoliczkauus Day . 

1869. Barbus M'clellandi, Day {7iec Cuvier & Valeneiennes), Proc. Zool. Soc, 
Londovi^ p. 619. o 

1871. Barbus (Puntius) Stoliczhaiius^ Day, Jowrn j46’. Boo. Bengal^ XL, pt. 

p- 328. 

1877. Barbus stoliczJcanus, Day, Fish. India, p. 577, pL cxliv, fig. 8. 

1889. Barbtis stoliczJcanus, Day, Fauu. Brit. IncL, Fish., I, p. 326. 

1893. Barbus stoliczkauus, Boulenger, Ami. Mag. Nat. Hist., (0), XTT, p. 202. 

1918. Barbus stoliczkauus, Annandale, liec. Ind. Mus., XIV, j). 35. 

1919. Barbus stoliczkauus, Chaudhxiri, Bee, lud. Mus., XVI, p. 283- 

Barbus stoliezhanus was originally described from a series of 21 
specimens, 6 from Pegu and 15 from Moulniein, up to 4 inclics in length. 
It was observed by Day that : — 

“ TMs species bears a strong resemblance to the B. ticto, Id. li., which it ap]>(*ara 
to supersede in Eastern Burma. But it is distinguished by a complete iasteatl of in- 
complete lateral line, and its body is not so comprt‘ssed ; its dorsal spine and colouring 
also differ.*’ 

The dorsal spine of this species is less strongly serrated than in B, 
ticto, while the position of the lateral spots is also different. The most 
important difference between the two species, however, lies in the number 
of the predorsal scales — 8 to 9 in B. stoliezhanus and 1 1 in B. ticto. Tin*. 



Text-itg. 6, — Lateral view of a specimen of Barlms (Puntius) stoliezhanus Day. 


extent of the lateral line in the 5 specimens from Sandoway is variable ; 
in two specimens it is almost complete, in two other specimens it extends 
over 17 to 19 scales while in one specimen it is limited to the first 7 
scales. Sometimes the extent of the lateral line varies on the two sides 
of the same fish. 

Day (1877) noted that “ Some Darjeeling examples agree with the 
Burmese fish.’’ Since Day’s time, however, the species has been record** 
ed only from Northern Burma (Boulenger : S. S. States ; Chaudhuri : 
Putao). The Sandoway specimens are young, none exceeding 47 mm. 
in total length ; they were collected from a road-side drain. In their 
proportions, lepidosis and number of fin rays, they agree with Day’s 
description of the species, except in having a somewhat different coloura" 
tion. 
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Measureinents in millimetres. 


Total length including eatidal . 

. 

. 

47-0 

420 

41*0 

400 

37-0 

Length of caudal . 



ll'O 

90 

100 

90 

9-0 

Length of head 



8-0 

7*0 

7-0 

7*0 

7-0 

Height of body 



14-5 

13-5 

12*2 

11*0 

10-5 

Diameter of eye 



30 

2-5 

2*5 

2-5 

2-5 

Length of snout 



2*5 

2-0 

20 

2-0 

2-0 

Interorbital distance 



40 

3-8 

3*8 

3-5 

3-5 

Commencement of dorsal from 

tip of snout 


18*5 

17-0 

lG-0 

15-0 

15-0 

Longest ray of dorsal 

. 


9 '5 

8*0 

8-0 

8-0 

8-0 


Fanchax panchax (Ham.). 

1S89. HdphichUus jinticliax. Day, Faim. Brit. Inch Fish., I, p. 417. 

There are two specimens, about 44 mni. in total leugth, of PcmcJiax 
panchax in the collection from Sanclowa}^ ; they were collected from a 
road-side drain. P. jjmiehax is a widely distributed species of the 
Oriental Region ; its range extends from Orissa, through Lower Bengal, 
to Burma, Andaman Islands, KSiam, Malay Peninsula and the Archi- 
pelago. 

XXXII. — On a small Collection of Pish from the Upper Chindwin 

Drainage. 

At my request Mr. S. J. Duncan, Sub-Divisional Officer at Uldirul, 
Manipur State, Assam, in the course of his tours made a small collection 
of fish for the Zoological Survey of India from the Upper Chindwin 
Drainage. As the area traversed by him is very close to the boundary 
between Assam and Burma, the material is of special interest for zoo- 
geographical studies, and throws considerable light on the distribution 
of some of the species represented in the collection. 

The material consists of 46 specimens which -are referable to 12 
species belonging to the families Cyprinidae, Cobitidae, Sisoridae and 
Ophicephalidae. These are listed below according to the localities from 
where the material was obtained. 

1. Small stream below the village Singcha Tangkhul flowing into 
the Khunukong or Namballok (called Nampanga in Burma). 21.1.1937. 

i. Orei?ms molesivortM Ghandlixiri . . . .2 sj>ecimens. 

2. Small stream Tbelow the village Chahong Khulen flowing into 
the Khunukong or Namballok. 25.1.1937. 

i. Barbus hexcigonolepis McClelland ... 1 specimen. 

ii. Barbus clauatus McClelland .... 1 specimen. 

3. Upper reaches of the Namya river at Kongan Thana, a Kabo or 
Shan village. 28.1.1937. 

i. Barilms barila- Ham. ..... 1 specimen. 

ii. Laheo devdevi Hora 4= specimens, 

iii. Garra goicyU (Gray) 4 specimens. 

iv. Barbus mcyithyinae. Prashad & Mukerji . . 2 specimens. 

V. Nemachilus vindgnerrai Hora .... 7 specimens. 

vi. GlyptotTiorax trilineatus Hlyth .... 3 specimens. 

. . . . 2 specimens. 
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4. Cliakpi river at Cliakpi Karong. I.iii.l937. 

i. Barilius barila Ham. ..... 3 specimens. 

ii. Barb'us pinnauratiis {T>b,j) .... S specimens, 

iii. Barbus clavaMis var. burtoni Makerji . . 2 specimens. 

5. Lokcliao river at Tamil. 15.iii.l937. 

i. Barbus piimauratus (Hay) .... 5 specimens. 

ii. L&pidocephalicJithys berdmorei (Blyth) . . 6 specimens. 

Tke range of distribution of tlie following species is extended in 
tMs article : Barhus myithyinae, B. pinnrmratiis and Glyptothorax trili-- 
neatus. Tlie most interesting record is tliat of B. pinnauratus wbich. 
was Mtlierto known from SoutK India only. It is also clear from tlie 
collection that tke typical Burmese fauna is well represented in tlie 
Upper Ckindwin Drainage. 

I take tbis opportunity to record my sincere thanks to Mr. S. J. 
Duncan for the opportunity he has afforded me of examining fishes from 
a zoologically interesting region. The material is in an excellent state 
of preservation and forms a valuable addition to the collection of the 
Zoological Survey of India. Mr. Duncan’s notes on the colouration of 
the species, reproduced below, are most helpful. 

Family CYPEINIDAE. 

Barilius barila Hamilton. 

1921. Barilius barila^ Hox’a, Rpc, Ind. Mus,, XXII, p. 190. 

Vernacular Na^nes, — TMlbol Kuki ; Ngapdild 1‘angkliul ; Bakhani Kabo. 

1 specimen. Kamya river at Kongan Tbana. 28.i.l937. 

3 specimens. Cliakpi river at Chakpi Karong. 1. iii. 1937. 

There are altogether 4 sijecimens of Barilius barila in tlie collection, 
ranging in length from 105 inm. to 120 mm. in total length. In none 
of the specimens the outer rays of the pectoral fins are specially strength- 
ened for the purpose of adhesion to rocks. In all the specimens, parti- 
cularly those from the Ohakpi river, the body is covered with a number 
of black spots which represent encysted Trematode larvae ; these should 
not to be confused with the colour markings. According to Mr. Duncan’s 
observations the colouration is as follows : — 

. . surface dark. Ventral white (or silvery). The sides are transvevae<i by 

dark blmsh broad stripes running parallel to each other, l^ins pinkish.” 

jB. barila is known both from India and Burma. 


Oreinus molesworthi Ohaudhuri. 

1913. Oreinus molesworthi, Chaudburi, Eec. I7id. Mus,, VIII, p. 247, t)L vii, 
iigs. 2 , 2 ^, ■*' » » 

1935. Oreinus molesworthi, Hora «fe Mnkerji, Bee. Ind, Mus., XXXVII, p. 391, 

Vernacular Names.-^a-M-y a mjmmmKviki; Khai^igvi TaxiSikhnl The 

Manipim name means “ Goldfish”. xne 

2 specimens. Stream below Singeha Tangkhnl. 21.i.l937. 

Oreinus molesworthi is represented by 2 young specimens in the 
coUeetion which are about 130 mm. and 142 mm. in total length 
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respectively. Thoiigli tlie specimens were collected only from one small 
stream below Singcba Tangklml, Mr. Duncan states tliat “ This fish is 
also found in other streams of the same rlrainage, but it is not found in 
all streams. It inhabits mostly the liiglier and colder reaches of the 
streams where they are found.” It may be noted Iiere that the type- 
specimen, 202 mm. in total lengt]!, was collected from Yem]>ung at an 
altitude of 1,100 feet only. 

Mulrerji and I had recently extended the range- of the species to the 
Ohindwin drainage system in the Naga Hills. 

According to Mr. Duncan the colouration of the species is as fol- 
lows : — 

“ The dorsal surface is dark bro^vu. This colour decreases in intensity as it ap- 
proaches the dark thin line that runs right through the middle of the side from the angle 
of the operculum to the root of the caudal fin. When looked at laterally the colour 
appears steel grey. Below the dark line the colour is silvery white. The ventral surface 
is also white. The scales are very very small. Bins are slightly pinkish except perhaps 
the dorsal.” 


Labeo dlevdevi Hora. 

1934. Labeo (Labeo) dyocJieihis (in part), Mukerji (wee McClelland), Journ. 

Bombay Nat, Hist, Sac., XXXVII, i»p. 55-59 (Burmese and Siamese 
form, p. 58). 

1936. Labeo devdevi, Hora, Bee. Ind, Mvs., XXXVJII, pp. 323-324. 

VerJiacnlar Names. — Ngatiii Macha Manipuri ; Ngachvntam Kuki ; Ngaln Kabo. 

4 specimens. Xamya river at Kougan Thana. 28. i. 1937. 

In Mr. Duncan’s collection Laheo devdevi is represented by 4 young 
specimens, varying in length from 83 mm. to 92 mm. in total lengtln 
Its superficial resemblance to L. dero (Ham.) is very great indeed ; but 
the two species can be readily distinguished by their lepidosis. Both 
L. dero and L. devdevi are liable to he confused with L. dyocheilus Mc- 
Clelland, but I have shown in the paper referred to above that McClel- 
land’s species has a very characteristic type of adhesive surface of the 
lower lip. 

According to Mr. Duncan the colouration of the species is as fol- 
lows : — 

“ Hark green dorsal surface and white ventral. The scales are small and have a 
coppery tint. Opercular region with a golden tint. Fins pinkish,” 

Garra gotyla (Gray). 

1921. Qarra gotyla, Hora, Bee. Ind. XXII, p. 653. 

1936. Garra gotyla, Hora & Mukerji, Bee. Ind. Mvs., XXXVIll, p. 144. 

Vernacular Names. — Ngamn Sanglthom Manipuri ; Nga^vm Kuki ; Masanqla Tancr- 

khul ; Pachup-hen Kabo. ^ "" 

4 specimens. Namya river at Kongan Thana. 28.1.1937. 

Garra gotyla is perhaps the most widely distributed species of the 
genus, as it is found all along the Himalayas. The four specimens in 
Mr. Duncan’s collection are from 97 mm. to 104 mm. in total length. 
The colour is almost black along the dorsal surface and the sides. Mr. 
Duncan found that “ The whole body of the fish is dark green in colour 
except the ventral surface which is flattish and white,” All the speci- 
mens are provided with a well developed proboscis on the snout. 
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In 1921, I^ recorded G. gotyla^ for the iirst time, from the nortli- 
easterii border of Burma and the Naga Hills. 

Barbus bexagonoiepis McClella,iid. 

1036. Barbus Jiexagonolepis^ Hora, Bee. liuL XXXV lit p. 330. 

Y ernacuTar lYmncs. — Ngara Manipuri ; NgaJia. Ivuld. 

1 specimen. Stream below Ohabong Kliulcn. 25.3.1037, 

In the paper referred to above I discussed the vSpecific limits of the 
various species of the large-scaled Barbels found in .issuin. It was also 
indicated that B. hexagonolepis is the commonest Barbel of the, torrential 
streams of the Naga Hills. In Mr. Duncan’s collection there is only one 
specimen, about 107 mm. in length without the caudal. Mr. Diiucan 
states that it is the mighty Maliseer of this region and observ<.‘S that 
it is found in almost all the rivers in these hills ”, His description 
of the colour is as follows : — 

“■ Dark green dorsal surface. A white (soinctimcs yellowish) broarl lino runs lateral- 
ly and below it another dark broad line runs in the same dircHdion from tlus opcrtsuluni 
to the root of the caxidal fin. White ventral surface.^’ 

Barbus myitkyinae Prashad and Mukerji. 

1929. Barbus nac^ Urashad & Mukerji, Jia'. I ml. Mus.^ XAXl, jn 198, 

pi. ix, figs. 2, 2£:/, 25. 

Vernacular Names. — -Ngasavg Kuki ; Khaisaug Tangkluil ; Pachulc KjiIjo. 

2 specimens. Nainya river at Ivongan Thana. 28. i. 1937, 

In Mr. Duncan’s collection there arc two spcicifixms of Barhn,s 
kyinae, 97 mm. and 104 mm. in total lengtli respectively. TIkj Hp<K*ics 
was described from the Myitkina District, Upper Burma., wh(w<‘. it is 
stated to be quite common in t.ho Indawgyi Lak(^ and the streams in thc!! 
adjacent area. The present record of B. ^nyitkymao from the Upper 
Chindwin Drainage shows that the sj)ecies is probably widely distributed 
in the headwaters of the Chindwin and the Irrawadi rivers. 

Barbus clavatus McClelland. 

1921. Barbus clavaUis, Hora, Bcc. Ind. M'us., XX 11, p. 185, pi. ix, fig. 1. 

1935. Barbus chnrMus, Hora & Mukerji, live. lud. Mus.^ XXX Vjj, )>. 388. 

Vernacular Na^nes. — Ngasang Xuki ; Khaisang Tangklml. 

1 specimen. Stream below Chahong Khulen. 25.i.l937. 

From the vernacular names and the notes supplied by Mr. Duncan 
it seems that the local people make no distinction between Barbus 
clavatus and B. myitkyinae. The two species are, however, abundantly 
distinct and can be readily distinguished by the relative length of the 
dorsal spine, which in the former is considerably longer than the hegd. 
The dorsal surface of B. clavatus in front of the dofsal fin is distinctly 
keeled. 

Mr. Duncan notes that this fisli is called, rightly or wrongly, the 
White Mahseer ' Mahseer ’ can only be used for this species in a 


^ Hora, Bee. Ind. Mus., XXII, p. 743 (1921). 
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very loose sense, as it neither possesses large scales nor is its dorsal spine 
smooth. Moreover, the body of B. clavaUis is considerably more com- 
pressed than that of the ‘ Mahseers 

According to Mr. Dimcan, the colouration of the species is as fol- 
lows : — 


“ Dorsal surface dark green. Ventral surface white. The head or rather the 
operciJar region golden tint. The whole body shows a slight golden tint when held up 
against the sun.” 

The only specimen of the species in Mr. Duncan’s collection is about 
112 mm. in total length. 


Barbus clavatus burtoni Mukerji. 

1934. Barbus clavatus burtoni, Mukerji, Journ. Bonibay Nai. Hist. 8oc., XXXVIX, 
p. 64, pi. iii, fig. 1 and tfext-figures 10 & 11. 

Vernacular Name. — Ngasang Kuki. 

2 specimens. Chakpi river at Qhakpi Karong. 1. iii. 1937. 

In describing burtoni as a subspecies of Barbus clavatus, Mukerji 
distinguished it from the typical form by its longer snout (greater than 
the diameter of the eye), shorter dorsal spine (less than the length of the 
head), lepidosis (small number of scales) and colouration (much darker, 
especially along the dorsal surface). In all these characters the two 
specimens in Mr. Duncan’s collection, 132 mm. and 142 mm. in total 
length respectively, agree with the subspecies burtoni. The dorsal half 



Text-fio. 6. — Lateral view of head and anterior part of body of Barbus clavatus var. 
burtoni Mukerji, showing tubercular areas on the snout. x2, 

of the fish is intensely dark ; the whole of the caudal fin is dusky and 
especially the lower lobe. The membranes in between the dorsal rays 
are black, except at the bases. The distal portion of the anal fin is 
grayish as also the dorsal surface of the pectoral fins. As in the typical 
form, the dorsal surface in front of the dorsal fin is distinctly keeled. 
In both the specimens the snout is provided with rows of well defined 
tubercles. 
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Altlaoiigli Kiild Nagas make no distinction between the typical 
and the subspecies hiirtoni, Mr. Duncan distinguished them in the e,* 
by their different colouration. 

Barbus pinnauratiis (Day). 

1S77. JBarhvs pinnaKratus, Day, Fish. India, p- 561, pi. - 

1937. Ba^'bvs pi'iuiavrafus, Hora, Fee. Ind. Mits., XXXTX, p. 9, tig. i. 

Local Name. — Ngaliao Manipuri. 

3 specimens, Cliakpi river at Chakpi Karon, £?. I.iii.l937. 

5 specimens. Lokchao river at Taniu. 15-iii.l937. 

According to Day, Barbus 'pinnau 7 'atus is found in “ fresh waters at 
Coconada down the East coast of India to Ceylon, and inland as far as 
the Neilgherries, also along the Western Ghats and rivers at their bases . 
So far as I am aware^ this species has not been found so far in any other 
part of India, and its present record from the Upper Chindwin is, there- 
fore, of exceptional interest. Attention may here be directed ^ to the 
similar distribution of Danio strigillifer Myers^ which was originally 
described from Upper Burma but was recently recorded from South 
India.*"^ To explain these and several other similar cases of a discontinu- 
ous range of distribution I”^ recently advanced a hypothesis.^ According 
to this view, when through a differential orogenic movement in the region 
of the present high peaks of the Himalayas (the region between the 
Assam and the Nepal Himalayas), the Himalayas were uplifted the 
migration of the aquatic fauna towards the Western Himalayas was 
checked and diverted along the Satpura trend of mountains to the 
Western Ghats whence it spread southward to the hills of the Peninsula. 
There is abundant evidence in favour of such a view both from the dis- 
tribution of fishes and from the palaeogeographical features of the 
country during the Tertiaries. 

The specimens in Mr. Duncan’s collection agree very closely with 
those from South India, except that the spots on the scales are not so 
well defined and the head is relatively smaller. The younger specimens 
possess a black mark below the dorsal spine similar to the one recently 
described by me in the Tiinga river specimens. ' 

Siindara referred to the close similarity between B. clirysopoma, 
B. pinnauratti^ and B. sarana, all occurring in the Madras Presidency. 
To this complex of allied species may be added B. caudimarginatus, 
B. oatesii, B. sewelli, B. mithyinae^ B. hinduohitra (a new species des- 
cribed above mde p. 327), etc., from Burma. In discussing the rela- 
tionships of the new species I have already referred to the distinguish- 
ing features of B. sewelli and B. puinauraHcs. > 

To bring out the close similarity in proportions, etc., between the 
South Indian and the Upper Chindwin specimens of S', pinnauratus 

^ Karoli {Term, filzelek^ V, p. 179, 1S82) recorded Barbns pinnauratv s hy name only 
from Siam and Java. Weber and de Beaufort did not include this species in their work 
on the Fishes of^ the Indo -Australian Archipelago Suvatti has, however, listed 
B. pinnauratus in his ** Index to Fishes of Siam *00 the authority of Karoli. Without 
further details it is not possible to be sure of Karoii’s record. 

^ Myers, Amer. Mus. Novitates, No. 150, p. 1 (1924). 

® Hora, Bee. Ind. Mns.^ XXXTX, p. 10, fig, 3 (1937). ' ‘ 

^ Hora, Bee. Ind. Mus., XXXIX, p. 256 (1937). 

® Snndara Kaj, Bee. Ind. Mus.^ XII, p. 254 (1916) j also see Aptiandale, Bee. Ind. 
Mus., XrV, p. 46 (1918). 
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I give below a table of measurements of tbe specimens from tbe two 
regions. 

Measurements in millimetres. 


Upper Chindwin. Shimoga. 


Total length .... 


. 83-0 

90-0 

103-0 

116-0 

83-0 

92-0 

Length of caudal . . 


. 18-0 

20-0 

23-0 

25-0 

18-0 

20-0 

I^ength of head. 


. 16-0 

16-0 

17-2 

21-6 

la-o' 

19-0 

Height of head 


. 14-0 

15-0 

16-0 

20-0 

14-5 

17-0 

Width of head .... 


. 11-0 

12-2 

130 

16-1 

12-0 

13-0 

Length of snout 


4-0 

5-0 

5-0 

6-0 

50 

5-0 

Diameter of eye 


6-0 

6-5 

6-5 

7-0 

6-1 

6-8 

Interorbital width 


7-0 

7-5 

8-2 

10-0 

6-9 

7-0 

Height of body .... 


. 230 

26-0 

27-0 

32-0 

24-0 

25-0 

Width of body .... 


. 12'0 

13-5 

14-0 

16-6 

13-0 

12-0 

Longest ray of dorsal fin 


. 14-0 

17-0 

21-0 

23-0 

15-0 

18-0 

Longest ray of anal fin 


. 11-0 

12-0 

13-0 

14-0 

11-0 

12-0 

Length of pectoral fin . . 


. 12-3 

14-5 

16-0 

19-0 

13-0 

14-0 

Length of caudal peduncle 


. 120 

13-0 

13*5 

16-0 

12-0 

13-0 

Least height of caudal peduncle . 


9-0 

10-0 

11-0 

13-0 

9-0 

10-0 


Mr. Duncan made tbe following observations about tbe colouration 
of tbe species : — 

“ Dark dorsal and white ventral surface. In young specimens a biggish black spot, 
though not very prominent, on the body near the beginning of the caudal fin.” 

Family COBITIDAE. 

Nemachilus vincigueirirai Hora. 

1936. Nemachilus uinciguerrae, Hora, JRec. Ind, Mus., XXXVII, p. C2, 
pi. iii, fig. 12. 

Vernacular Names, — Ngajou Knki ; NangTcorTchai Tangkhul ; Pasulai Kabo. 

7 specimens. Namya river at Kongan Thana. 28. i. 1937. 

In Mr. Duncan’s collection there are seven specimens of Nemachilus 
mnciguerrai ranging from 57 mm. to 76 mm. in total length. They 
agree fairly closely with tbe species recently described by me from Burma 
and Siam. Mr. Duncan’s description of the colouration is as follows : — 

“ The general efiect of the colouration scheme is a dirty biscuit colour, but the 
whole body is marked with transverse zebra stripes of light and dark alternately. The 
stripes are narrow in front of the dorsal and broader behind it as they approach towards 
the caudal fin. Fins have red edges.” 

In larger specimens tbe broader stripes behind tbe dorsal fin are stated 
to be alternately pink and dark. 

* 

Lepidocephalichtkys berdmorei (Blytb). 

1921, Lepidocephalichthys berdmorei, Hora, Bee. Ind, M%is., XXII, p. 19G. 

Local Names, — Nga Krichou or Nga Kachirou Manipuri. 

6 specimens. Lokchao river at Tamu. 16.iii.l937. 

The specimens of Lepidocep>halichthys berdmorei in Mr. Duncan’s 
collection range from 46 mm. to 75 mm. in total length. In tbe smaller 
individuals tfie caudal fin is more markedly emarginate. Usually there 
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is a dark spot in tlie upper portion of the caudal fin near the ^ 

in the largest individual there is a well marked black ocellus in the saim, 
situation. This species is widely distributed in tlic Burines(> waters. 


TamUy SISORIDAE. 

Glyptothorax trilineatus Blyth. 

1923. Glyptothorax trilineatus, Hora, Bee, Ini, Mus,, XXV, p. 29. 

Vernacular Names,— Moiifflheng Kuki ; Ngaprangla Tanpjkhul ; Paynhat Ivabo. 

3 specimens. Xamya river at Kongan Thana. 28.i.l937. 

Glyptothorax trilineatus is represented by 3 specimens varying from 
78 mm. to 87 mm. in total length. They possess the characteristic three 
white streaks and agree in every respect with Blyth’s description o:t the 
species. Mr. Duncan observes that it is not a very coinnion nsh. The 
largest specimen he had ever caught was about 5 to 6 inches in long 
The colouration of the living specimens is noted by him as follows . 

‘‘ Bark brown colour with a reddish tint. A light line runs laterally on both sides 
as well as along the dorsal profile. Pins very light red.” 

G. trilineatus is known from Tenasserim, Rangoon and Upper Burma. 
It is here recorded from the Chindwin. Drainage for the first time. 


Family OPHIGEPHALIDAE. 

Ophicephalus gachua Ham. 

1935. Ophicephalus gachua, Hora & Mukerji, Bee, Ind, Mus,, p. 404. 

Vernacular Names, — Ngamu Kanipuri ; Ngavoh Knld ; Khaiva Tangkbul. 

2 specimens. Namya river at Kongan Thana. 28.i.l937. 

In Mr. Duncan’s collection there are two young specimens of Ophi- 
cephalus gachua ; they are about 85 mm. in total length. The coloura- 
tion of the species j according to Mr. Duncan’s notes, is as follows : — 

“ Bark colour. White and greenish ventral. The body shows angular bands. 
The fins have half circles of light and dark.” 

XXXIII. — On a collection op Fish pbom the Kumaon Himalayas. 

In May- June 1936, Mr. E. 0. Shebheare, Chief Conservator of Forests, 
and Mr. M. P. Bhola, Divisional Forest Officer, Haldwani Division, 
made a small collection of fish for me in the outer Himalayan hills below 
Naini Tab The fish were obtained from the Nandhanr and Kalaunia 
rivers ; the former has its source in the Naini Tal District and flows over 
a bed of boulders. Within the hills its valley is narrow but broadens 
out in the plains. The fish were collected in the rooky portion of the 
stream. The Xalaunia river is similar to that of the Nandhaur river in 
its general physical features, but its source lies in the outer Himalayan 
hills of the Almora District. The fauna of the two streams is almost 
identical. 
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The entire collection comprises 207 specimens which belong to the 
following species. 


Mastacembelidae . 

Mastacembelus armatus (Lacep.) ... 


1 specmen. 


Cypriotdae. 

JBarilius bendelisis Ham. . . . , 

Barilius vagra Ham. .... 

Bracliydanio rerio (Ham.) 

Laheo dero (Ham.) ..... 
^Qarra gotyla (Gray) . * . . 

Garra prashadi Hora. .... 

Grossochilus latius (Ham.) 

Barbus piititora {IS.Qsm.) .... 
Barbels cMUnoides McClelland . 

Barbus conchonius (Ham.) 

COBITIDAE. 

NemacMlus botia (Ham.) .... 
Nemaohilus heavani Gimtker 
L&pidocephalicMhys guntea (Ham.) 

SiSORIDAE. 

OlypiotJiorax pectinopterus (McClelland) 


24 specimens. 
9 specimens. 

7 specimens. 
9 specimens. 

8 specimens. 
77 specimens. 

4 specimens. 
17 specimens. 
2 specimens. 
2 specimens. 


13 specimens. 
22 specimens. 
3 specimens. 


2 specimens. 


Ablycepidae. 

Amblyceps 7yiangois (Ham.) 


1 specimen. 


O PHIGEPH ALIB AE . 


Opliicephahis gachua Ham. 6 specimens. 

The majority of the species listed above represent well known forms. 
Attention may, however, be directed to Garra prashadi^ which was 
hitherto known from 3 specimens obtained in Malwa Tal ; and to Nema- 
chilus heavani, the precise specific limits of which were only recently 
defined by me from examples collected in the Eastern Himalayas. ISTotes 
on these two species are given below. 

I take this opportunity to offer my sincere thanks to Messrs. E. O. 
Shebbeare and M. P. Bhola for their kindness in making a valuable 
collection of fish for the Zoological Survey of India. 


Gairra piratshadi Hora. 

1921. Garra prashadi, Hora, Bee. Ind. Mus., XXII, p. 669, pi. xxiv, fig. 3. 

As indicated above Garra prashadi was described from 3 specimens, 
of which 2 were males and 1 damaged female. Now a large series of 
77 specimens has become available and it is possible to make some 
observations on the sexual dimorphism exhibited by the fish. In 
species of Garra, in which a welhdeveloped proboscis is present on the 
snout, usually both the sexes are provided with ‘ pearl organs \ etc. 
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In tliis respect I noted some sexual differences in the case of Q* lamta 
and G* gravelyi. As regards the former species further material has 
shown {vide infra, p. 344) that I had grouped two distinct forms under 
lamta. The material of the latter species is not sufficient to elucidate 
this point. 



Text-fio. 7. — Oarra prashadi Hora. 

a. Lateral view of a female specimen. Nat. size ; b. Ventral surface of lioad and 
anterior part of tody of above, x ; o. Dorsal surface of head and anterior part of body 
of a male specimen. X ; d. Dorsal surface of snout of a female spocimon. X3J ; 
e. Dorsal surface of a portion of one of the outer pectoral fin-rays of a male specimen 
showing the nature of horny tubercles. x35. 

In the female specimens of G. prashadi the tip of the snout is marked 
off by a shallow transverse groove and is covered with a few horny 
tubercles. A few horny tubercles are also present on the sides of the 
head in front of the eyes. In the males, however, the snout is smooth 
and there are only faint indications of two short lateral grooves which 
mark off the tip of the snout. The dorsal surface of the head in front 
of the eyes is slightly raised into two triangular patches ; these areas 
are better marked in the female specimens. In the males the 
outer rays of the pectoral fins are provided with series of spines on 
the dorsal surface similar to those described by me^ in the males of 
certain species of Nemachilus. As is usually the case, the body is rela- 
tively deeper in the females as compared with the males. 

From the table of measurements given below, it will be seen that the 
head is relatively longer and the eye larger in young specimens. Other 
proportions also vary with growth to a limited extent. 


^ Hora, JKec. iTid. M'us., XXTV, p. 81 (1922). 
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M^easureynents in millimetTes, 


Total length including caudal 


75-0 

82-0 

96-0 

61-0 

75-0 

82-0 

Length of caudal . 


16-0 

17-1 

21-0 

14-0 

16-0 

17-1 

Length of head 


14*5 

15*1 

17-0 

12-0 

14-3 

15*0 

Width of head 


12-0 

12*5 

14-1 

100 

11-3 

12-0 

Height of head at occiput 


10*0 

10*5 

12*1 

8*0 

lO'O 

10-5 

Height of body 


10-0 

16*5 

21-0 

11*0 

15-0 

15-5 

Width of body . , 


11-3 

13*0 

16-0 

9-0 

11-0 

12*0 

Length of snout 


7-0 

7-1 

8-0 

6-0 

7-0 

7-1 

Hiameter of eye 


4-0 

4-0 

4-7 

3-8 

4-0 

4*0 

Interorbital width 


7-0 

7-0 

80 

6-0 

7-0 

7-1 

Length of caudal peduncle 


10*1 

11-0 

140 

8-0 

. 100 

11*0 

Least height of caudal peduncle 


8-0 

8*8 

11*0 

6-2 

8-0 

8-8 

Longest ray of dorsal 


15-0 

15*0 

18-5 

12-0 

15-2 

15-3 

Length of pectoral . . . 


140 

15*0 

lS-0 

12*1 

15-0 

16-0 

Longest ray of anal . . . 


12 8 

12-5 

15-0 

9-5 

120 

13-0 


In G, prashadi tlie skin covering tke anterior fin rays of the dorsal, 
the pectoral, the ventral, and the anal fins is produced into lappets which 
form a sort of a sheath for the following ray or rays. Such structures are 
characteristic of practically all torrential fishes and attention has already 
been directed to this feature by Smith and Dcraihyagala. Their exact 
significance, appears to be to provide a gliding surface for the current 
and thus . minimise resistance. Their production seems to have been 
facilitate by the tearing away action of the current which would 
natu pull an object in the direction of its fiow. 


Nemachilus Griinther. 

1924. NcniacMlus sp., Hora, i§gc. XXVI, ly 28, fig. 1. 

19S5. cm.acliilus beava/ti, Hora., Ucc. I ml. Mvs., XXXVII, j). GS. 

There are 22 examples in tW collection under report which agree 
fairly closely with the Assamese and Eastern HLimalayan .specimens 
recently assigned by me to Nemachilus heavani. There are, however, 
variations in the number of bands and in the proportions of certain 
parts. It may here be noted that the species was originally described 
from the iCosi river and it is probable that the present lot represents 
the typical-'form of the species. I hope to deal with this point in my 
account of the species from the Western Himalayas. 

XXXIV. — O51..A' New Catfish from Kwamgsi, China. 

In his Study some Chinese Catfishes Tchang^ referred a speci- 
men of Silurus Lifihi-^from Lunchow in the Kwangsi Province, China, 
to Day’s S. wynaaS^ps, which is known only from the Wynaad and 
Canara Hills in India. At the same time he published a full 

description of the spfet3imen along with two illustrations — a lateral view 


Tckang, Bull. Fan Mem. Inat. Biol., VII, p, 35 (1936). 
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of tke wkole fisk and a view of tke ventral surface of tke body in front 
of tke anal fin. As kad been working recently on tke Indian 
oi SiluTus^ tkis interesting record attracted my attention and I requcBted 
Mr. T. L. Tckang to lend me tke specimen of kis wynamlensis for 
comparison witk tke typical examples of tke sp(x*i('s in ike ciollection 
of tke Zoological Survey of India, but lie regretted bis inability to comply 
witk my request. Fortunately his description and figures arc sufficient- 
ly detailed to enable me to institute a comparison between kis form and 
tke typical examples. 





Text-otg. 8 . — Silurus wynaadensis Day and sinemist nov. 


a. Lateral view of Bilurue wynaadenais Day. Xc«|; b. Ventral surface of head 
and anterior part of body of B. wynaadenais Day. Xl} ; c. Lateral view of B, anmisiay 
Bp. nov. cai; d. Ventral surface of bead and anterior part of body of B. sinenaia, sp. 
nov. ca 

Figs, c, and d. are copied from Dr. T. L. Tohang^a drawings. 


In the Indian specimens the dorsal fin is entirely in advance of the 
ventrals, the pectorals are separated from the ventrals by a considerable 
distance and the maxillary barbels do not extend beyond the pectoral 
fin. In the specimen from Kwangsi a portion of the dorsal fin is situat- 
ed above the bases of the ventrals, the pectorals almost extend to the 
bases of the ventrals and the maxillary barbels extend beyond the 


^ Hora, Mec. Ind, Mus,, XXXVIII, pp. 351-366 (1936). 
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commencement of the anal fin. A comparative table of proportions of 
the various parts is given below : — 



. Kwangsi. 

Wynaad. 


Canara. 

Length to base of caudal 

. 90 mm. 

s 

100 mm. 122 mm. 

123 mm 

Depth in length without caudal 

60 

91 

8*1 

7*3 

Head in length without caudal 

. 4*7 

6*4 

6*5 

6*6 

Eye in head ..... 

8-0 

9-2 

7*3 

7*3 

Intei’orbital distance in head 

, 1*9 

2-5 

2*2 

2*2 

Snout in head .... 

2-4 

31 

3*0 

3*0 

Outer Mandibular barbel in head 

1-2 

1*8 

1*8 

1*8 

Inner Mandibular barbel in head 

1-3 

1*9 

2*0 

2*0 

Longest dorsal ray in head 

2-1 

25 

2*4 

2*6 

Pectoral in head .... 

1*5 

1*5 

1*7 

1*7 

Ventral in head .... 

2-5 

3*0 

3*1 

3*1 


It is clear from the above table that in the Chinese example the body 
is considerably deeper, the head is longer, the interorbital space wider, 
the snout longer and all the barbels much better developed than those 
in the Indian examples. On account of the differences noted above 
and also on geographical grounds it is necessary to regard Tchang’s 
specimen of S. wynaade^isis as representing a new species which I propose 
to name Silurus sinensis. For a description of the species reference 
may be made to Tchang’s account. His illustrations are reproduced 
here along with fresh drawings of a typical specimen of S. wynaaclensis 
for comparison. 

The occurrence of a true Silurus, with 4 mandibular barbels, in South 
China is of special significance. Hitherto only two species of the genus, 
in its restricted sense, were known, S. glanis Linn, from Europe (east of 
the Rhine) and S. wynaadensis Day from South India. Among the 
species, which are usually included in the genus Parasilurus on account 
of having only two mandibular barbels, we have two very widely dis- 
tributed species, one in the north, Parasilurus asotus (Linn.) known from 
Japan, China and Eastern Russia, and the other in the south, P. cochin- 
chinensis (Cuv. & Val.), found in Formosa, South China, Cochin-China, 
Mergui Archipelago, Burma, and Eastern Himalayas, The remaining 
species of the group, P. cinereus (Dabry), P. grahami (Regan) and 
P. mento (Regan), are found only in Yunnan. It has been found that 
very young specimens of Parasilurus asotus are provided with 2 pairs of 
mandibular barbels^ which shows that Silurus (s.s.) certainly represents a 
more primitive type of fish. 

From the distributional records given above it is clear that the 
largest number of species of the genus Silurus are found in South China. 
In fact, all the species, with the exception of S. glanis and S. wynaadensis, 
have been found in this region. S. glanis and S. wynaadensis are 
characterised by 4 mandibular barbels and, therefore, represent the 
earliest stock of the genus which is now pushed out into very great dis- 
tances from the original centre of the distribution of the genus. Silurus 
sinensis should, according to this view, represent a part of the original 
stock in the home country of the genus. 

^ Atoda, Dolutsiigahii rassld, XLVII, p 228 (1935) j Kimtira, Journ. Shanghai 
Sci., Inst. See. 3, III, p. 1( “ 
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XXXV. — Further note on Hamilton’s Ctprinus {Garra) IjAmta, 

In my^ revision of tlie fislies of the genus Garra it was indicated 
that the type-locality of Hamilton’s^ Oyprinus lamia had to be located 
in “ small streams among rocks south of Monghir ” whence he obtained 
his specimens of Godyari, also called Sahari. It was further pointed 
out that in the " rocks south of Monghir ’ reference was probably made 
to the well-known Kharagpur Hills in the present-day district of Mon- 
ghir. To elucidate the precise specific limits of the species, topotypes 
were obtained, but unfortunately I was only able to secure very young 
specimens, less than 50 mm. in total length. Among the material thus 
obtained two distinct types were recognised, one with a short central 
proboscis on the snout and the other without a proboscis. It wa,s then 
presumed that the former represented the male and the latter the female 
of the same species. The characters of G. lamia, based on juvenile 
specimens, were, however, not found sufficiently distinctive by Prashad 
and Mulcerji® and Mukerji^'^, who referred certain examples from Burma 
to Garra lamta. It thus seemed clear that only mature specimens of 
6r. lamta could enable a proper appreciation of the species. 

In February 1937, I came to know that Mr. A. Das, a botanist and 
a keen naturalist, was touring in the Kharagpur Hills. A request wa,s 
made to him to collect specimens of the local fish (Jodyari and sufficient 
details were sent for the recognition of the species. In March, I r<‘ccu'ved 
10 specimens of the desired type with a small miscellaneous lot. Mr. Das, 
like myself, found that Garra is known as Fatliarchata, stone-licking 
fish, in the Bhimband locality, Kharagpur Hills. The specimens, from 
36 mm. to 67 mm. in length without the caudal, were collected from 
the Man river. The material contains the adult cxamj;)les of both the 
sexes, so it is now possible to give a detailed description of the species 
and to remove a certain amount of confusion from the taxonomy of the 
genus. 

Hamilton’s description of G. lamta is of a very generalised t3^pe, 
but attention may be directed to the following salient features as noted 
by him : — 

1. Pectoral fins sharp in the middle. 

2. Grows to about three inches in length. 

3. A faint spot on each side towards the end of the tail. 

4. Dorsal fin before the middle. 

5. Pectoral fins nearly as long as the head. 

In the manuscript drawing of the species there is an indication of a 
lateral band about the level of the lateral line which terminates behind 
in the precaudal spot and extends forwards to the gill-opening. The 


i-Hora, Rec. Ind. Mus., XXII, pp. 633-687, pis. xxiv-xxvi (1921), 
2 Hamilton, Fish. Ganges, pp. 343, 393 (Edinburg : 1822). 

® Prasbad <& Mukerji, Rec. Ind. Mus., XXXI, p. 192 (1929). 

^ Mukerji, Journ. Bombay Nat. Mist. Soq., XXXVII, p. 48 (1934). 
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fins are grayish, with the middle portions of the inter-radial membranes 
of the dorsal fin marked with black spots. 



Text-fig. 9. — Copies of Francis Hamilton’s manuscript drawings of CypHnus (Oarra) 

lamia, 

a. Lateral view finished in colour in the original ; 6. Outline sketch of dorsal view ; 
c. Ventral surface of head, finished in pencil in the original. 

Judging from the characters noted above, there seems no doubt 
that the material sent by Mr. Das is definitely referrable to G, lamia 
which may now be defined as follows : — 

Garra lamta Hamilton. 

1822, Qy'prinns {Garra) lamta, Hamilton, Fish. Ganges, pp. 343-, 393. 

1838. Goiwrhynchus lamta, McClelland, As. Res., XIX, p. 282, pi. cliii, fig. 2. 

1921. Garra lamta, Hora, Rec. Ind. Mus., XXII, p. 660. 

Garra lamta is a small species in which both the dorsal and the ventral 
profiles are somewhat arched. The head and the anterior part of the 
body are flattened. The head is small, broad and broadly rounded 
in front ; its length is contained from 4*3 to 4*6 times in the total length 
and from 4-1 to 4*5 times in the length without the caudal. The head 
is proportionately longer in younger specimens. The head is 
relatively narrower in the smaller individuals ; its width is contained 
from 1‘2 to 1*4 times and its height at occiput about 1-3 times in its 
length. The eye is situated near the dorsal profile of the head and in 
adult males it is almost in the middle of the head while in females it is 
nearer to the posterior margin of the operculum than to the tip of the 
snout. The snout is considerably broader in the females than in the 
males. The diameter of the eye is contained from 2*5 (in the young) 
to 3*5 times in the length of the head. In young specimens the diameter 
of the eye is greater than the length of the snout, but in adults it is about 
two-thirds of the same dimension. The interorbital distance is only 
slightly greater than the diameter of the eye in young specimens but 
with growth it almost becomes double the eye diameter* In the adult 
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females tlie iiiterorbital space is somewliat greater tlian that in the males. 
The tip of the snout is marked off by two short lateral grooves. 
is no proboscis but a few horny tubercles are usually present, iiie 
mental disc is relatively small. 



Text-fig, 10. — Qarra lamta Hamilton (Specimen from tlio Kharagpur Hills, Bihar). 

a. Lateral view of a male specimen. Nat. size ; b. Ventral surface* of liead and 
anterior part of body of a male specimen. X 1^ ; o. Dorsal surface of head and anterior 
part of body of a male specimen. X i d. Dorsal surface of head and aniorior part 
of body of a female specimen, XlJ-. 

The depth of the body varies from 4 to 5*2 times in the total length 
and from 3-7 to 4*1 times in the length without the caudal. The caudal 
peduncle is only slightly longer than irf height. The body is 
covered with firmly-set scales which are only faintly marked in the 
chest region. There are about 32-34 scales along the lateral line and 
3|- rows below it to the base of the ventral fins. The rows of scales 
between the lateral line and base of the dorsal fin varies from 4| to 5|. 
The number of predorsal scales is 12. The ventral fin is provided with 
a scaly appendage at its base. 

The dorsal fin commences slightly in advance of the ventrals ; its 
commencement is nearer the tip of the snout than the base of the caudal 
fin. The longest ray of the dorsal fin is somewhat longer than the head 
in young specimens and shorter in adults. The pectoral fin is slightly 
longer than the head and is separated from the ventrals by a consider- 
able distance. The ventrals are considerably nearer the base of the 
caudal than the tip of the snout ; they just extend to the anal opening. 
The distance between the vent and the base of the anal fin is less than 
one-third the distance between the commencements of the anal and 
ventral fins. 
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Tlie most characteristic feature of the species is its colouration. 
There is a broad lateral band from behind the gill-openings to the base 
of tj^e caudal fin where it ends in a rounded spot. It is bordered, both 
above and below, by light pale stripes. The dorsal surface is grayish 
and each scale is marked with a dense black dot in the centre of the 
posterior margin. These black spots form longitudinal stripes. A 
black spot near the upper angle of the gill-opening is present and the 
membranes between the dorsal spines, especially near the base, are 
marked with dark spots. The lateral surface below the lateral line 
is dusky and so are the dorsal and the caudal fins. 

The lateral band and the precaudal spot should enable this species 
to be readily distinguished. 


Measurements in millimetres. 


^otal length without 
caudal 

36-0 

39-0 

45-0 

46-0 

49-0 

51-0 

c? 

58 

d 

65 

$ 

67 

Length of head 

8*8 

9-0 

11-0 

11-2 

11-7 

32-0 

13-0 

14-3 

15-0 

Width of head 

6-3 

7-0 

8-0 

9-0 

9-2 

9-3 

10-1 

12-0 

12-1 

Height of head at occiput 

7-0 

7-3 

8-0 

8-2 

8-5 

9-0 

30-0 

10-5 

11-0 

Height of body 

9-0 

10-5 

11-0 

12-2 

130 

13-0 

15-0 

17-0 

17*0 

Length of snout 

3-1 

3-0 

4-3 

4-7 

4-9 

4-8 

5-0 

6-0 

6-0 

Diameter of eye 

3-5 

3-5 

4-0 

3-9 

4-0 

4-0 

4-25 

4-25 

4-3 

Interorbital width 

3-9 

4-0 

5-0 

50 

5-5 

6-0 

6-0 

7-0 

7-5 

Longest ray of dorsal 

9-0 

9-0 

11-5 

11-2 

120 

130 

13-7 

14-0 

13-0 

Longest ray of anal . 

7-3 

7-5 

7-5 

8-0 

9-0 

10-0 

11-5 

11-0 

11-0 

Length of pectoral . 

10-0 

10-0 

11-0 

11-2 

12-5 

14-5 

14-5 

16-0 

15-4 

Length of caudal peduncle 

6-7 

6-8 

7-5 

8-0 

8-0 

9-0 

90 

11-0 

11-0 

Least height of caudal 
peduncle 

5-0 

50 

6-2 

6-9 

7-0 

8-0 

8-0 

9-0 

9-5 


Remarhs . — ^From the above it is clear that the small specimens with 
a median proboscis on the snout, which had regarded to be the males 
of this species, do not belong to G. lamta. They seem to be similar 
to the young specimens of G. gotyla, which Mukerji and collected 
in the Eastern Doons. It was observed by us that The proboscis 
is present in both the sexes and even in young specimens, about 53 mm. 
in total length, it is fairly prominent.” 

The young specimen recorded by Prashad and MukerjP from th® 
Sankha hill-stream in the Myitkyina District, Upper Burma, as G. lamt<^ 
belongs to G. gotyla^ as also the specimen reported upon by Mukerji^ 
from the Mali Hka river. The last specimen is undoubtedly similar 
to the form recorded by Yinciguerra^ as G. laynta, but a detailed study 
of the specimens has shown that they belong to G. gotyla. The pro- 
boscis is broad and massive in these specimens and is anteriorly lobed 


^ Among the specimens- 1 had referred to (?. lamta in 1921, I find that there are* only 
four, 1 from the Man river and 3 from the Katin nallah, which belong to this species 
while all the others are young of Q. gotyla. 

^ Hora & Mukerji, Itec. Ind. Mus., XXXVIII, p. 144 (1936). 

® Prashad & Mukerji, Re.c. Ind. Mus., XXXI, p. 192 (1929). 

^Mukerji, Journ. Bombay Nat. Hist. Soc., XXXVII, p. 48 (1934). 

5 Vinciguerra, Ann. Mus. Civ. Stor. Nat. Genova (2), IX, p. 275 (1890), 
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by the presence of tbe bard, horny tubercles. In the Indian specimens of 
G. gotyla the proboscis is narrower and projects forward as a short cylind- 
er. It is probable that when further material becomes available from 
IBurma it may have to be regarded as a separate species, but in the pre- 
sent state of our knowledge such a course is not jxistified. G. gotyla 
is known from the Chindwin and Irrawadi drainage systems (vide supra, 
p. 333) ; its range extends all along the Himalayas. Deraniyagala’ 
found a closely allied form in Ceylon and in commenting on its relation- 
ships I observed (vide Deraniyagala, op. cit.) : The Ceyloncvse G. gotyla, 
if I may use this phrase, seems to have evolved the characters of the 
species independently, so that these two forms are the results of a para- 
llel evolution.’’ In view of certain palaeogeographical considerations**^ 

I now find that at a certain period the fauna of the Himalayas probably 
spread along the Satpura trend to the Western Ghats and thence to 
the hills of the Peninsula and Ceylon. The record of the young speci- 
mens of G. gotyla from the eastern section of the Vindhyan Pange is, 
therefore, of special significance in this connection. The antiquity 
of G. gotyla is also evident from the fact that, according to Deraniyagala, 
the young of G. ceylonensis ceylonensis, the commonest form of Garra 
in the island, often show the characters of Q. gotyla. 

From the above observations it may be concluded that Q. lamia 
is known so far only from the Kharagpur Hills for it is likely that the 
Rapti river form (Gorakhpore Dist.) may prove to be quite different. 


XXXVI. — On a Kew Genus oe Chinese Cateishes allied to 

BLYTH'h 

In his "" Study on some Chinese Catfishes”, Tchang'*^ recorded 
Pseudecheneis sulcatus (McClelland)® from China and very fortunately 
gave a description and two figures of the single specimen obtained in 
Yunnan and now preserved in the Zoological Museum of Fan Memorial 
Institute of Biology, Peiping (Ho. 12016). The description and figures 
are so different from those of the form known to me from India and 
Burma that I wrote to Dr. Tchang for a loan of the interesting specimen 
for comparison with the numerous topotypes of the species in the collec-* 
tion of the Zoological Survey of India, but in reply he expressed his 
inability to accede to my request. The Yunnanese example, however, 
seems to be so different from the Indian species that I have no hesita- 
tion in suggesting for it a separate genus Propseudechexieis and to 
christen the specks, after the name of its discoverer Dr. T. L. Tchang, 
Piropseudecheneis tchangi, sp. nov. 


^Deraniyagala, Ceylon Journ. Sci. (B), XVII, p. 227 (193S). 

^Hora, Itec. Ind. Mua., XXXIX, p. 256 (1937). 

• ^ specimen of Pseudecheneis sulcatus (McClelland) was sent 

in 1937 to D^T. L. Totang for Ms comments and its subsequent publication in 
tne Bulletin of tbe Fan Memorial Institute of Biology. No reply has yet been received 
and owmg to the Smo- Japanese war its publication in China now seems doubtful, 
^Tchang, Bull. Fan Memorial Inst. Biol. (ZooL), VII, p. 47 (1936). 

® McClelland, Calcutta Journ, Nat. Hist., II, p. 684 (1842), 
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Propseudecheneis can be readily distingmsbed from Pseudeoheneis 
Blytli^ and Parapseudecheneis^ by the nature of its mouth, lips and 



Text-fig. 11. — Ventral stirface of Lead and anterior part of body of Para^seiLdecTieneis 
Hora, Props eudeclieyieis, gen. nov., and Pseudecheneis Blyth. 

a. Parapseudecheneis paviei (Vaillant) ; Propaeudecheneis tcJiangi^ 6^ sp. nov. ; 

PaeudecTieneis sulcnf/iis (McClelland). 

Figure b. is copied from Br. T. B. Tchang’s drawing. 

jaws and also by the form and position of its paired fins. The general 
build of the body is also different in the three genera. Some of their 
distinguishing features are tabulated below : — 

Propseud ec?icneia, gen. nov. PseudecTieyieia Blyth. Parapseudecheneis Hora. 

Head and body greatly Head and body sub- Head and body greatly de- 

depressed ; head con- cylindrical ; head broad- pressed ; head broad and 

siderably narrower an- ly rounded anteriorly. almost truncate anteriorly, 

teriorly wdth the apex 
truncate. 

Mouth small, inferior. Mouth very small consi- Mouth somewhat extensive, 

transvei'se ; lips thick, derably beliind tip of sub-inferior ; transverse ; 

with small papillae. snout ; lips thick, re- lips thick and corrugated. 

fleeted round the mouth 
and studded with papil- 
lae. 

Adhesive disc composed Adhesive disc com posed of Adhesive disc composed of 

of 21 folds which ax’O pro- 14-15 prominent folds. 10-11 prominent folds, 

bably faintly marked. 

Outer ventral ray the Outer ventral ray short. Outer ventral ray short, 

longest ; probably not broad and provided with broad and provided with 

provided with adhesive adhesive folds on ventral adhesive folds on ventral 

folds on ventral surface. surface. surface. 

Tchang’s description of the unique specimen of Propseudecheneis 
is not sufficiently detailed to institute any farther comparison with the 
other two allied genera, but the figures of the ventral surface of the 
head and the anterior part of the body of the type-species of Pseudecheneis 
Parapseudecheneis and Propseudecheneis reproduced here clearly show 
their principal distinguishing features. 

In 1930, I {op. cit., p. 217) regarded Pseudecheneis and Parapseud- 
echeneis as having been evolved independently under the influence of 

1 Blyth, Journ. As. Soc. Bengal, XXIX, p. 154 (1860). 

2 Hora, Bee. Ind. Mus., XXXIII, p. 215 (1930). 
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some similar factor or factors in their environment, but recently, when 

became aware of the probable changes in the drainage system of 
South-eastern Asia, I considered them to be genetically related. The 
discovery of the Chinese form lends considerable sii])port to the la.tttn* 
view. Judging from the structure of the three genera, it s<H'ms 
bable that Propseudecheneis represents the generalised foim and i hat 
the other two genera are derived from it under somewhat difftn^mt s(‘tK 
of environmental conditions. Parajiseudecheneis appears to have b<‘en 
evolved in somewhat deeper rocky streams with fast currenhs, snch, 
as are now found in the plateau of Central Asia where somewhat siniihir 
forms of Glyptosternum McClelland, but without the thoracic adhesive 
apparatus, such as G. maculatum (Regan) in Eastern Tibet and G, retd- 
culatmn McClelland in Eastern Turkestan, Chitral, Afghanistan, Kash- 
mir, etc., are found today. Pseudecheneis seems to be specially adapted 
to live in turbulent waters of small rocky streams of the south-eastern 
slopes of the Himalayas and the connected chain of hills. I have indi- 
cated in several of my earlier works that the transfer of the adhesive 
organ from the centre of the animal to the extremities is a remarkable 
feature of all the hill-stream animals.’’^ Such a transfer is well illustra-ted 
in the case of the species of Glyptothorax Rlyth, where in the h'ss specialis- 
ed forms the adhesive folds are very extensive in th(‘, thoracic^ rc^gion 
but are totally absent from the paired fins. In the highly sp(icia.iised 
forms, such as G. striatus (McClelland) and G. pectino'pterus (McClelland), 
on the other hand, the thoracic apparatus is greatly reduced whil(‘. the 
outer rays of the paired fins are provided with adhesive pads. Judging 
by this criterion alone, Propseudecheneis would seem to be the moat 
generalised form, which gave rise to Pseudecheneis in India ami 
to Parapseudecheneis in Indo-China. Parapseudecheneis probably gave 
rise to Glyptosternum-like fishes while the other two genera sceni to be 
the progenitors of a variety of Glyptosernoid fishes found in China, 
Siam, Burma and India. 

It seems to be the case with practically all the present-day fresh- 
water genera of Indian fishes that their ancestral home was in South 
China or in the case of the mud-loving forms Indo-Chinese region. From 
these regions the aquatic fauna spread towards the south and west, 
and the subsequent changes in their environment induced the evolu- 
tion pf a great variety of genera, especially in the regions of the Hima- 
layan upheavals. 

Propseudecheneis is found in Yunnan, Parapseudecheneis in Tong- 
king and Pseudecheneis in Nothern Burma, Assam and the Eastern Hima- 
layas (Brahmaputra Drainage System). The first two genera are thus 
found in the Red River System, which according to Gregory ^ was once 
a mighty stream as it comprised the headwaters of the Yangtse-Kiang. 
The ancestral form of Pseudecheneis was probably transferred to Burnia 
and India at a later date through the beheading of the eastern rivers 
by the younger western rivers which were being produced on the rising 
slopes of the Himalayas. ‘ ^ 


^Hora, Our, Sci., V, p. 354 (1937). 

2Hora, Phil* Trans. Boy. London^ COXVIII b 234 
9 Gregory, Scottish Qeog. Mag., XLl, pp. 121>141 (1925), ' 



Cop^ 


RECORDS 

of the 

INDIAN MUSEUM 


VoL XXXIX, Part I. pp. 43-46 


Notes on FisKes in the Indian. Museum. 
XXIX. On a Collection of Fish 
from Nepal. 


By 

SUNDER LAL HORA 


CALCUTTA i 
MARCH. 1937 



NOTES ON FISHES IN THE INDIAN MUSEUM. 
XXIX. — On a Collection of Fish fhom Nepal. 


By Sunder Lal Hora, D.Sc., F.R.8.E,, F.NJ., Assistant Superintendent, 
Zoological Survey of India, Calcutta. 

^ Nepal is generally regarded as a closed country to travellers and 
IS no woDder. therefore, that very little is known about its fauna. The 
"lack of knowledge about the ichthyology of the Nejial Himalayas is a 
v^reat handicap in any discussion concerning the geographical distribu- 
vof fishes that have been recorded from the eastern and the western 
^|T^artp! of this great mountain chain. In 1907, Regan'^ reported on a 
^^Aall collection of fish obtained from Nepal and recorded the following 


: — 


.i. Orf-inu-s richardsonii Gray 
. 2. IH'ptychus finnayidaldi Regan 

3. Baccorbranclms fossUis (Bloch) 
I^M^pihiloglanis blythii (Bay) . 
phioce 2 )haIu 6 punctatus Bloch 



Soondrijal hills above 
Katmandu. 

Pharping (Katmandu 

Valley). 

Katmandu. 

Pharping- 

Pharping. 


ointed out that the Nepal specimens referred by Regan 
blythii (Day) did not belong to that species and had 
a new species which I designated as Glyptosternum 
ffecies is fairly common in the rivers below Darjiling 
of Assam. In 1931, Mukerji^ discussed the generic 
s annandalei and came to a tentative conclusion 
||referred to the genus Schizothorax or, if the absence 
' ' to be a constant feature of the adults, to a new genus 
^een Schizothorax and Diptychiis. 

ing of 1935 Colonel F. M. Bailey, Resident at the 
jathm, Jlepal, has at my request sent four lots of fish from 
the Nepfl territt^ apd these form the subject matter of this note. 


Though,!^ of fish is represented in this valuable collection. 


I havCiSfen tabled to extend the range of the remarkable genus Semi- 
plotus Skekef^hich had hitherto been recorded from Burma, the Assam 
hills and the B^rjiling Him^fe.yas and to record variation in colour in 
the case of Bariliits ^pagm Ham. The occurrence of Labeo dyocheilus 
(McClelland) is ^so o3f some interest as the species had hitherto been 
known from l®.e Assam hills on the one hand and Hardwar and Simla 
on the other. 

In all 158 specimens belonging to 2f> ^species were sent by Col. Bailey, 
but those from Devighat were not in a good condition to be preserved. 
The remaining specimens have been incorporated in the collection of 


^ Regan, Bee. Ind. Mvs., I, p. 157 (1907). 

^ Hora, Bee. Ind. Mus., XXV, p. 38 (1923). 
s Mukerji, Bee. Ind. Mus., XXXIII, p. 63 (1931). 

[ ^3 ] 
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tlie Zoological Survey of Jiidia (Indian Muwciiiu). I take this oppor- 
tunity to offer my sincerest tlianks to Col. F. M. Baiiey lor liis kindness 
in collecting fishes from this interesting area and pr’i'senting the sanH‘ 
to the Zoological Survey. 

The entire material is listed below a<u-ording to localities : 


Devighat (Lat. 27' 50', Long. S5 ' 5'), 2 <lay.s iiuirch west of Kat.man<lu (April, 

' 1. Bariliu.'i vagni Ilaiii. ..... It sp('<'inH‘n.s. 

r 2. Cro,-i8ochi{us fating (Ham.) .... I Kpociiiu'ii. 

a. Barbus sp. (juvenile) ..... 5 .sjKU'iiuens. 

Huleliok (on Gandak Kiver near Lat. 2S'=' 15', I.oug. 84“ 50'), 2,500 ft. ( lO.viii. I tCJa), 
Oreiuus richardso'uii Gray .... 8 wpecimen.s. 

Mangiiiiig (about nat. 28“ 10', Long. 85“ 10'), 5,000 ft. (i d.viii. i!).55). 

1. Oroinus richnrcls<mii Gray .... 0 sp<‘< inu‘us. 

Nagarkot, (Lat. 27“ 40', Long. 85“ 30') 5,500 ft. (20.ix. 10.35). | 

1. Orehius richardsimU Graj^ .... 14 HjxM imons. < 

^ 2. Neuuwhilus rupicolu var. inglisi Hora . . 5 speciiuoiis. 


Suiidarwal (Central JMcpal), 5,500 ft. (20.ix,]l)35). 

I. Oreinua sp. (juvenile) .... 0 yp(‘<-inu‘iis. 

Katmandu, 4,500 ft. (29.ix.1935). 

1, Op)hice.p1ial'us puncfatus Block . . . 37 spceinuMis. 

Tribeni (Lat. 27“ 26',, Long. 83“ 56'), Nej>al Lerai (5.xii. 1935). 

, 1. Chela baicala (Ham.) .... 1 Hpeeirnea. 

.. 2. Laiibuca Jaubtica (Ham.) . . . . J s[)(‘ciin<‘n. 

, 3. Bariliifs bmdidisis (Ham.) . . . .5 spi'ciinens. 

. 4. Bariliua tileo Ham. . . . . .9 sp<‘eini(‘n.s, 

• 5. Bariliua akacra Ham. . . . .3 spca-iinens, 

6. Bariliua tagra Ham. . . ' . , .5 sjX'einu'O.s, 

fl. Bariliua {Opsariua) hola Ham. . . . ! specimen. 

• 8. Aspidopiaria jaya (Ham.) . ' . . .4 speeiimuis* 

• 9. .isj>idt}]j(iria worar (Ham.) . . .0 sja^'imejis. 

' 10. Labeo dero (Ham.) ..... I spt'einuuu 

II. Uroaaochilus laiius (Ham.) .... 7 .sjsa iintuis. 

*12. Barbus putiiora (Ham.) - . . . J sp< < im< ii. 

, 13. Xeaiuchiius scaturigvua (AltClell.) . . i sjxa ijiitoi. 

' 14. Ailia eoila (Ham.) , . . . . I(J spe<4menh. 

' 15. ClupisoMa garua (Ham.) .... 2 sp(H’imen ’ 

- 16. Xtmvutodon cancila (Ham.) . . .4 spi'eimeu 

Nepal Terai, near Tribeni (Kebruary, 1930). 

1. JAtbeo dero (Ham.) ..... 1 HpreimorJ 

, 2. L((beo dyochtilus (JMcCIelL) .... I H|H*.eimen 

. 3. Btuiiplatus seiniplotus (MeCIell.) . . . { Hp<‘'eim9^': 


Barilius vagira Hamilton. 

In 1872, Day^ described Barilms 'ntodeslua from tiic Indus in Sind 
and the Ravi River at Lahore. So far as can he judged from its descrip- 
tion, lie distinguished " it from the common B, pa pm Ilatn, by the 
absence of the vertical colour bars. 1 have examined a typi<;al specimen 
of the species in the collection of the Indian Museum and Inivc compared 
it with specimens of B, vagm. There are no morphological features 
on which the two species can be recognised from eaf'li other. In Col. 
Bailey’s collection there are 5 -specimens from Tribeni wlikdi 1 have 
referred to B, vagra ; they lack any colour markings on the body, except 
that the dorsal surface is grayisli and strongly marked off from the silvery 
sides. The examination of these specimens lias convinced me that Day’s 
B, modeslKS is only a colour variant of B. vagra and not a distinct species. 


Day, Jovrn, As. Soc. Bengal, p. 4- (1872) ; Fish. India, p. 589. pi. cli, fig. 3 (1878). 



19S7.] 


S. L, Hoba : Notes on Fishes, 


To facilitate reference in future I give below a table of measurements 
•of the Nepalese specimens : 


Measiwem&iits in millimetres. 


Total length 

, 

. 59-0 

67-0 

69-0 

84-0 

92-5 

Length of caudal . 


. 10-0 

13-0 

13-5 

18-0 

21*3 

Length of head 


. 11-0 

13*0 

13-0 

14-3 

15-5 

Height of head 


7*0 

8*5 

8-8 

10-0 

11-3 

Width of head 


5-0 

6-0 

6-0 

7-0 

8-0 

Diameter of eye 


3*0 

3*5 

3-9 

4-0 

4-5 

Interorbitai width 


3*3 

3*3 

4-0 

4-3 

5-0 

Length of snout 


3-0 

3*8 

3-8 

3-8 

4-0 

Height of body 


. 10-0 

12*0 

11-3 

14-0 

15-§ 

Width, of body 


5-0 

6*0 

6-0 

6-3 

7-0 

Length of caudal peduncle 


70 

8*0 

8-0 

8-0 

8-5 

Least height of caudal peduncle 

5-0 

6-0 

5*5 

7-0 

7-5 

Longest ray of dorsal 

. 

9*0 

10-0 

10-0 

11-5 

14-0 

Longest ray of anal 


80 

8-5 

8-5 

8-5 

12-0 

Lei^igth of pectoral 


9-5 

10-0 

10-0 

13*0 

13-4 


Labeo dyocheilus (McClelland). 

Becently pointed out the distinguishing features of Labeo ay 
and showed the characters in which it differs from Laheo dero 
{Ham.). At the same time it was indicated that the collection of the 
Indian Museum contained only 4 specimens of this species — 1 from Simla, 
Hardwar and 2 from Assam. The addition of one more specimen 
to'th^^iollectipn from an intermediate region is, therefore, of great value. 

Semiplotus semiplotus (McClelland). 

\U8 semiplotus was described by McClelland^ from Assam 
and pIs^Bd. in the genus Cyprinus with only one other Indian species 
Catla eatla (Ham,), Bleeker^ proposed a new genus Semiplotus for it 
arid this he defined as follows, presumably without examining any speci- 
men of the species ; 

“ Rostrum integrum lateribus non lobatum. Maxilla superior non 
protractilis. Ossa nasalia et suborbitaHa cum maxilla superiore coalita. 
Labia continua nec crenata nec fimbriata. Cirri nulli. Pinna dorsalis 
elongata spina edentula armata, supra analem desinens. Squamae 
magnae.” ^ 

Giinther^ recognised Bleeker’s genus without any emendation, but 
he had only one bad skin for examination. In 1870, Day^ described 
another species — S, modestus — in this genus from the hill-ranges of 
Akyab and remarked : 

"" This species appears intermediate between the genera Semiplotus 
and Cyprinion ; for it nearly agrees with i^he former in the slight motion 

\ ^ Hora, Bee, Xnd, Mus,, XXXVIII, p. 320 (1936). 

» McClelland, Res, (Ind. Cyprinidae), XIX, pp. 274, 346, pi. xxxvii, fig. 2 (1839), 

» Bheker, Ail, IcMh„ III, p. 25 (1863). 

^ G^iinther, Oat. Fish, Brit, Mns., VH, p. 204 (1868). 

» Bay, Proc. Zoal, Soc. London, p. 101 (1870). 
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of the upper jaw, absence of barbels, etc*, whilst it likewise resenibles 
the latter in having a serrated dorsal spine, although it has no bony 
edge to the lips or barbels/’ 

Chaudhuri^ described a third species of SemiplotusS. cirrkosus— 
from very young specimens and distingxiished it from the other two 
species by the possession of two small maxillary barbels and by the 
absence of a knob at the symphysis of the lower jaw. (JoL Bailey’s 
specimen from Nepal was identified as Semiplotus semiplotus but was 
found to possess two small maxillary barbels in the groove at the corner 
of the mouth. This led me to examine other specimens of the species 
in the collection of the Indian Museum and in every tjase the maxillary 
barbels were found to be present. In young individuals they are rela- 
tively much longer and project outside the groove whereas in half-growm 
and adult specimens they are more or less concealed, but it is not very 
difficult to make them out. Similar barbels are also present in Day’s 
S. modestus. It is clear, therefore, that the presence of small, maxillary 
barbels is a constant feature of the genus. I am of opinion that 
Chaudhuri^s uniq^ue specimen of S. cirrhosus is only a young of 
8. semiplotus. Day’s species with the serrated dorsal spine is, however, 
quite distinct. 


iChaudhuri, Rec. Ind. XVI, p. 280 {1019). 
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OBITUARY. 

Mr. Dev Dev Mukerji (1903-1937). 


nr w(^ r(‘(‘.or(l the death 

of I)(w Dt^v Mukerji, Teclmical 
AKKiHianf. in tin*. Zoologi(*,a.l 8 urvey of India, 

; wliieli took |)!ae(‘ at Oakuiita on (^IhurHday, 
the 2 lBt of January 10J7, after a brief- 
at an t^arly np of 3l yc^ars. 

^ Dev I>ev Mukerji waw born in January 
n,90;i at Kharda in tiu'. 24-Parpfanas and 
aftt^r liiR (Hirly (‘.ducat.ion at the village 
school he -was nent to II.O. E. School at 
Andul froni wherc^ he ;paBH(Hl his Matricula- 
\Mon Examination. In :i9i9, lie joined the 
St. Xavi(*r’S Oollege at Calcutta and four 
years later passed his B,So. Examination 
with honours in i^ioology. In 1925 he took 
Ms M. 80 . degree of the Calcutta University 
in Zoology, arid in 1926 joined as an Assistant 
in the Zoological Survey of India. 

Mukerji had a special aptitude for research 
and a year after his joining the Zoological 
Survey he published his hrst paper on two 
’» specimens of a catfish. 
Afterwards he worked on several collections 
from different parts of India in collaboration 


with the officers of the Department or 
independently. He was also a keen field 
Tioologist, as is clear from some of liis papers. 

Mukerji was very methodical, thorough 
and painstaking in his work and m^de a 
very (ritieal study of the data he collected. 
His published papers show what a com- 
mendable amount of research work, besides 
Ms heavy routine duties, he was able to 
do within a short period. At the time of 
his death he was engaged in preparing a 
Bulletin on Indian freshwater fishes for tlje 
Malaria Survey of India, a task of consi- 
derable responsibility. 

Dev Dev Mukerji was a man of great ' 
personal charm and broad sympathies. He ‘ 
was liked by his superiors and colleagues, ; 
and in him the Zoological Survey has lost 4 
a very able and thoroughly reliable assistant- 
The science of Zoology, especially ichthyo- 
logy, has become much poorer to-day by his 
premaiture death. 

- Stjndee Lal Hoea. 
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(Plate VII.) 

In Ms account of tlie Fishes of the Dvhhun, Sykes (1841, p. 371) 
described a Glyptosternoid fisb as Bagrus lonah and cbaracterised it 
as follows : — 

“ A Bagrus, with 8 small citi'i ; flat, granulated head ; first dorsal fin of 7 rays, and 
pectoral of 10 rays, the first ray of which is furnished on the posterior edge with long sharp 
teeth; anal fin of 10 rays.” 

As the above synopsis and even Sykes’s detailed description of the 
species are, as judged by modern standards, too generalised, it is not 
possible to define the precise specific limits of the species. It may, 
however, be noted that in Sykes’s species the head is stated to be 
granulated Fortunately, Sykes preserved some fishes and along 
with liis account presented them to the Court of Directors 
of the East India Company in June 1831. For a time, the speci- 
mens remained in the Museum at the India House, but were later trans- 
ferred to the British IMuseum. In his Catalogue, CRinther (1864, y). 187) 
records two Glyptosternoid fishes “ Prom the collection of Colonel 
Sykes,’* 6 inches and 3-1 inches long respectively. The former is des- 
cribed as Glyptostcrnuni lonah (Sykes) and the latter as a new species 
G. deJcJcanefise. As judged from their descrijrtions the two species differ 
from each other in the following characters. 

G. lonah (Sykes). U. dekicanense (Gunther). 


1. Head as long as broad. 

2. Free portion of tail twice as high as long. 

3. Dorsal fin higher than body. 

4. Dorsal spine not quite half as long as 
head. 

6. Pectoral spine moderately broad, with 
a fine outer and strong inner serrature. 


Head rather longer than liroad. 

Free portion of tail two-thirds aa high as 
long. 

Dorsal fin as high aa body. 

Dorsal spine half aa long as head. 

Pectoral spine very broad and strongly 
serrated, interiorly. 


Dr. Trewavas, who very kindly compared the types of the two species 
for me, noted that “ The condition of the outer edge of the spine is similar 
in both, but in G. lonah the skin has been removed, leaving the serra- 
tions visible ”. The difierences in the proportions of the various parts, 
noted by Giinther, seem to fall witbin the range of individual variation, 
especially as the two types are of very different sizes and are also in 
different-states of preservation. In view of the above it appeared to 
me that the two species may he identical, and on this point also Dr. Tre- 
wavas agreed and wrote “ my conclusion is that G. deJehanense may be 

[ 363 ] H 
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identical with. G. lonah A thorough examination of the Glyptoster- 
noid specimens from Peninsular India in the collection of the Zoological 
Survey of India has also shown that the two forms must be regarded as 
conspecific* 

In 1871, Day (p. 714) extended the range of G. dekkanense to the 
Jumna river near where it emerges from the Siwalik hills ”, but later 
in his Fishes of India he combined the two species from Deccan under 
G. lonah^ and noted I have taken this species at Poona, and also in the 
head waters of the Jumna In the collection of the Indian Museum 
there was no named specimen of either of the species from Deccan when 
I (1923, pp. 8-30) revised the Indian members of the genus Gly pto thorax . 
Day’s specimen of G. lonah from the Jumna was referred to G. conirostre 
(Steind.) and a specimen from the Satara District identified by Annandale 
(1919, p. 126) as Euglyptosternum saisii was described as G. dekkanense. 
Quite recently, however, the Zoological Survey of India received several 
examples of Glyptothorax from Poona and adjacent hill ranges and 
doubts arose as to the precise specific limits of G. lonah (Sykes) and 
G. dekkanense (Giinther), A specimen of a species of Glyptothorax with 
smooth skin from Motha Mola river, Poona, was sent to Mr. J. 11. Nor- 
man for comparison with the types of G. lonah and G. dekkanense. 
Dr. B. Trewavas very kindly attended to this enquiry and replied as 
follows : — 

“ Your problem, is made more difficult of solution by reason of the poor state of 
preservation of the type of Qlyptosterntim lonah. But the type of Q. dekhanenae is well 
preserved, and my conclusion is that O. dekkanense may be identical with Q. lonah^ and, 
that in any case your Motha Mola E-, specimen belongs to neither species for the following 
reasons : — 

{a) The skin of the body in Q. dekkanense is tuborculated, that of the head is 
finely granular. It is difficult to judge the nature of the skin in the emaciat- 
ed type of O. lonah^ but there appear to be signs of tuheroulation. The 
skin of Motha Mola fish is smooth. 

(6) The adhesive apparatus in G. lonah and G. dekkanense is loisger than broad. 
In the Motha Mola fish it appears to be broader than long. 

(c) The caudal, twice as long as deep in the Motha Mola fish is 1 times as long as 
deep in the type of Q. dekkanense. That the ratio is also 2 in G. lonah 
may be partly due to emaciation ; — the ends of both dorsal and haemal 
spines project. 

{d) The shape of the supracleithrum, as seen or felt through the skin, is of one 
sort in G. lonah and G. dekkanense and of another in the Motha Mola fish, 
in Day’s Jumna R. fish and in three (coll. Day) from Poonah. 

The inner limb of the forked supracleithrum is much longer than the outer* and 
as long as the supraoccipital spine in the Motha Mola fish, whereas in G. dekkanense it 
is not inuch longer than the outer limb and is considerably shorter than the supraocci- 
pital spine. I send herewith sketches drawn to scale to illustrate this. 

Three specimens, 39 to d2 mm. in standard length collected by Day at Poonah, seem 
to agree very well with the Motha Mola fish. They are labelled G. lonah. Another labell- 
ed G. dekkanense^ from the Jumna R. (coll. Day) looks to me to be also very much like 
your fish. It is very much emaciated. The pectoral spine is relatively longer and 
more coarsely serrated.” 

- ^ being made to give reasons for her conclusions Dr. Trewavas very 

kinmy supplied the following information : — “ The type of G. lonah resembles that of 
O. dekkanense in all characters (tuberculation of skin, shape of adhesive apparatus, shape 
of head and shape and proportions of supracleithrum) except size of fish {G. lonah 128 
mm., G. dekkanense 68 mm. standard length) and proportions of caudal peduncle. The 
apparent slenderness of Q. lonah is partly due to extreme emaciation but also the rela- 
tive length of the caudal peduncle is greater in G. lonah than in Q. dekkanense times 
in stamdard length m G. lonah^ 6^ times in G. dekkanense, measured from base of anal 
to end of last vertebra. Whether or not this can be accounted for by the difference in 
size I <mn:^t say , and I believe that only the examination of large numbers of specimens 
from the Deccan can really decide whether these represent two species or one.” 
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From Dr. Trewavas’s remarks it appears that tlie smooth-skinned 
specimens of the Motha Mola river are similar to those which Day (1871 , 



Text-pig. 1. — View of the dorsal surface of head in three specimens of Glyptothorax 
from Deccan, showing the shape of the surpaeleithrum- Only the 
bases of the nasal barbels are shown. (Prom sketches supplied by 
Dr. E. Trew^aras.) 

a. Type of G, lonah (Sykes). x2f ; h. Type of O. (Gunther). X2f ; c. 

Motha Mola river specimen of G. coniroatr& var. poonaensis, nov. x 2f $, cl, Supra- 
<^leithrum ; s.oc. Supraocoipital process. 

G, 714 ; 1877, p. 496) had collected in the Jnmna river and referred to 
p, lonah and G. dejcjcanense. In my earlier work (1923, p. 30) I indicated 
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that one of Day’s specimens of G. lonah from the headwaters of tlie Jxiimia 
river, now preserved in the collection of the Indian Museum, was le- 
ferrahle to G. conirostre (Steind.), hut as there is a close similarity between 
the Jumna river form and the smooth -skinned form from Poona, the 
range of G. conirostre must be extended to Deccan. A more detailed 
comparison of the specimens from the two localities shows that the head 
is proportionately broader and the dorsal fin shorter in the Deccan 
examples. 

Owing to the inadequacy of the material of Glyptothorax from the 
headwaters of the Jumna in the collection of the Indian Museum, a 
specimen of the Deccan form of G. conirostre was sent to Dr. Trewavas 
for comparison with Day’s material from Poona and the Jumna river. 
Her report is as follows : — 

“Specimen F labelled ‘Deccan form of Glyploilicrax conirostre (Steind.) ’ 

agrees well with Day’s ‘ Q. lonah ’ from Poonah. Compared with Day’s ‘ Olyptosler- 
num dekhanense ’ from Jumna R. (which I think you are right in referring to <7. co7n- 
rostre) it has, as you point out, a somewhat broader head and lower dorsal lin. These 
two fishes are of approximately the same size. If now Day’s ‘ Qlyptostarmim lonah ’ 
from Poonah are compared with specimens of O. conirostre of their size from iSimla the 
same difference in width of head is observed. The difference in height of dorsal seems 
less constant. Therefore, it seems certain that the Motha Mola fish and Day’s ‘ <7. 
lonah ’ from Poonah are conspecifio, and are distinct from O. coriirostre. ; whether speci- 
fically or subspecifically only more material can show.” 

The Poona specimens of G. conirostre would thus seem to rcprcscixt 
a geographical race of the Jumna form, and to indicate the differences 
between tbe two types I propose to describe the Poona race as a distinct 
variety {mde infra, p. 368). 

The extension of the range of G. conirostre from the headwaters of 
the Jumna river to the Western Ghats is of considerable interest. In 
one of my (1938, p. 169) recent contributions the probable route along 
which the species from the Eastern Himalayas seem to have migratecl 
to the Western Ghats and thence to the hills of Peninsular India was 
indicated. G. lonah (=(9. dehhanense), which has recently been obtained 
from the Bastar State^, Central Provinces, (Hora 1938 6, p. 241) 
would thus appear to have migrated along the Satpuras to tlic Western 
Ghats. 

The Western Ghats had also a connection with the Western Plima- 
layas in the direction from Gujrat to Delhi through the intermediation 
of the Aravalli Mountains (Heron 1938, p. 119). The distribution of 
G. conirostre to the Deccan may thus have been effected along the Ara- 
valli range. 

It is probably due to these two routes of migrations of the hill- 
stream fauna from the north to the south that in the South Indian fish- 
fauna both the Eastern and the Western Himalayan forms are repre- 
sented. 

The specimen of Annandale’s (1919, p. 126) Euglyptostermmi saisii 
from the Satara District, as indicated above, was referred by me (1923, 

^ A specimen, about 3-5 inohes in length, from the Bastar State was sent to Dr. 
Trewavas, under the title Glyptothorax dehkaneTise, for comparing it with the type of 
Qunther’s species. She found the two specimens identical in, every respect. 
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p. 24) to Gly'ptothorax deJcJcanense, and later anotlier specimen from 
the Tiinga river at Sliimoga (No. F 12435/1), owing to its strong resem- 
blance to the Satara specimen, was assigned to the same species (Hora 
1937, p. 14). The latter example, under the title G. lonah, was sent 
to Dr. Trewavas for comparison with the types of G. lonah and G. dekka- 
nense and she has kindly favoured me with the following report : — 


“ Comparison of the type of lonah and your specimen so labelled is less satisfac- 


tory as both are in a poor state. What strikes me is that althongh your fish (P ■ 


-) is 


shorter than the type it has a longer head, and also stronger inner serrae on the pec- 
toral spine. The dejith of its caudal peduncle is only | of that of the type, which is less 
than one would expect even if the type were not emaciated. The maxillary barbel 
in your fish barely reaches the base of the pectoral, in the type it extends beyond it. 

I am satisfied that P is distinct from G, lonah but not that it is identical with 


G. dehhanejise.'''* 


These specimens are quite different from the other species found in 
India., and in view of the above opinion it seems necessary to separate 
them as a new species. 

Misra and I (1938, p. 36) referred a specimen of Glyptotlwrax from 
the headwaters of the Godavari river to G, annandalei Hora, but I am 
of opinion that it should be referred to G. lonah. As Giinther had in- 
cluded Loth G. lonah and G. dekkanense under the division characterised ( 
by “ Ventral and pectoral rays not p laited below the close associa- * 
tion of G^Funnandalei, in which the outer pectoral and ventral rays are 
plaited on the ventral surface, with G, lonah never occurred to me. I 
now find that the plaited condition of the rays of the paired fins may be 
an ecological character depending upon the rapidity of the water in 
which tile fish may^De living. Similar ecological races were indicated 
by me in the case of Garra mullya (Hora 1921, p. 659) and by Day (1871, 
p. 714) in the case of GlyptotJwrax, I think, however, that one should 
recognise local races based on* geographical or ecological considerations. 
In view of the above, I am of the opinion that G. annandalei Hora, with 
a much longer and narrower caudal peduncle, probably represents a 
torrential race of G. lonah (Sykes), but in the present state of our know- 
ledge it may be retained, for the time being at least, as a separate species. 
In G. annandalei the outer border of the pectoral spine is finely serrated 
and the caudal peduncle is at least twice as long as high.*" In all the 
fresh specimens of G. lonah that I have examined the outer rays of the\ 
paired fins are faintly or distinctly plaited below. 

Besides the species referred to above, G. madmspatanus (Day) is 
the only other species of Glyptothorax found in South India. It agrees 
with G. lonah, the new species from Satara, and G. annandalei in possess- 
ing a tuherculated body, but differs in having relatively longer fins and 
stronger spines. In G. madraspatanus the pectorals are as long as or 
slight% longer than the head and the dorsal Bpine is serrated along both 
the borders near the apex ; the serrae are, however, more pronounced 
along the posterior border. 

From the above it is clear that at present five species of Glyptothorax 
can be recognised from Peninsular India, viz., G. lonah (Sykes), G. ma- 
dmspatarms (Day), G, annandalei Hora, G. convrostre (Steind.) vay. 
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poonaensis nov. and G. trewavasae, sp. nov. They may he distinguished 
by the following key : — 


1, Skia smootli 

2. Skin tuberonlated 

I. Pectoral spine almost as long as head, or somewhat 
longer ; dorsal spine strong and serrated near the 
apex 

II. Pectoral spine not as long as head, generally consi- 
derably shorter ; dorsal spine moderately developed 
and smooth throughont 

A. Maxillary barbels extending considerably beyond 

commencement of pectoral 
i. Caudal peduncle about 1-J times as long as 
deep 

ii. Caudal peduncle at least 2 times as long as 
deep 

B. Maxillary barbels barely reaching base of pec- 

toral 


G. conirostre var. pooti- 
aensis, nov. 


O. madraspatanm (Day), 


G, lonah (Sykes). 

G. annandalei Hora. 

G. trewavasae^ sp. nov. 


An analysis of the geographical distribution of the above mentioned 
5 species is of some interest. G. conirostre var. poonaensis has so far 
been recorded only from the waterways near Poona, hut as its closely 
aUied form is found in the Jumna river, it is likely to be met with in the 
intermediate regions. G. lonah is known from the Godavari watershed 
(Nasik and Bailadila range) and the Kistna watershed (Poona). G. 
trewavasae is found only in the Kistna watershed, while the remaining 
two species, G. madraspatanus and G. annandalei, occur in the Cauvery 
watershed. So far, G. lonah is the only s pecies that is known to occu r 
in the two adjacent watersheds aTid“<>veF^ much wider area. 


Glypfothorax conxirostre var. poonaensis^ nov. 

(Plate VII, figs. 5 and 6.) 

1877. Glyptosternum lonaTi, Day (in part, nec Sykes), Pish. Ind.^ p. 496, p] 
cxiii, fig. 5. 


D. l/ejO ; A. 10 ; P. 10 ; V. 6 ; C. 17. 

The head and the anterior part of the body are moderately depressed, 
and the tail region is compressed from side to side. The skin, both 
on the head and the body, is smooth. The snout tapers broadly towards 
the anterior end. The head is distinctly longer than broad ; its length 
is contained from 4*2 to 4*3 times in the standard length. The eyes are 
small, dorso-lateral in position, and situated in the posterior half of the 
head. The occipital process is long and narrow \ it is almost twice as 
long as broad at its base ; it is separated from the basal bone of tbe 
dorsal fin by a short distance. The nasal openings are situated slightly 
behind the tip of the snout and are separated by small barbels, which 
do not extend as far as the eyes. The mouth is ventral, transverse 
and crescentic ; its gape is almost equal to half the width of the head. 
The lips are thin, slightly papillated and continuous at the angles of the 
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mouth. The labial groove is widely interrupted. The posterior jaw is 
almost truncate in the middle. A portion of the upper jaw and denti- 
tion are bare. The teeth are small and villiform. The gill-openings are 
wide, and the gill-membranes meet the isthmus in the mid-ventral line. 
The thoracic adhesive apparatus is considerably longer than broad, but 
the ridges are only developed in the peripheral region. The maxillary 
barbels possess broad bases, and extend considerably beyond the com- 
mencement of the pectoral fins. The two pairs of mandibular barbels 
are considerably shorter. 

The height of the body varies considerably : it is contained from 
5*8 to 7*0 times in the standard length. In the case of mature females 
(PL VII, fig. 5) the body is considerably distended with gonads. The 
caudal peduncle is short, but narrow ; its least height is contained about 
2 times in its length. The rayed dorsal fin commences above the pec- 
torals ; its commencement is almost equidistant between the tip of the 
snout and the adipose dorsal. The dorsal fin is slightly higher than the 
depth of the body, but in fully mature females the body is somewhat 
deeper ; its spine is strong, smooth, and almost half as long as the length 
of the head. The pectoral fin is shorter than the head ; its spine is strong 
and pectinated internally ; it is somewhat roughened along the outer 
edge. The pectoral fin is separated from the ventral fin by a consider- 
able distance. The ventrals are considerably shorter than the pecto- 
rals and extend as far as or slightly beyond the anal opening, but are 
separated from the anal fin by a considerable distance. In the sped" 
mens examined by me the paired fins are devoid of the usual adhesive 
pads on the ventral surface of their outer rays. The anal fin is short 
and situated below the adipose dorsal. The caudal fin is deeply forked 
and both the lobes are of equal length. 

In the material before me the general colour is light dusky above 
and dirty white below. The whole of the dorsal surface of the head 
and body is studded with minute, black dots. In some specimens there 
are three, saddle-shaped bands across the dorsal surface ; the first across 
the occipital process and the basal bone of the dorsal fin, the second 
at the base of the dorsal fin and the third across the base of the adipose 
dorsal. There is generally a band at the base of the caudal fin. The 
distal part of the caudal fin is infuscated with black, as also the distal 
portion of the anal fin. 

Locality . — ^Poona and its environs. 

Type-specimen . — Holotype No. F I2I26/1 Zoological Survey of India 
{Ind. Mus.), Calcutta, 

Remarhs . — I have examined 5 specimens of the new variety, 4 from 
Motha Mola river near Poona collected by Mr. C. V. Kulkarni, Depart- 
ment of Fisheries, Bombay and 1 from the Motha Molla P. near Khara- 
digaon, Poona, collected by Mr, A. Gr. L, Fraser. According to Mr. 
Fraser this species is locally known as RJiather GhatoOy in which refe- 
rence is made to the stone-licking habits of these fishes. 

Beference has been made above {vide supra ^ p. 366) to the great 
resemblance of this fish to G. conirostre from the Jumna river, and the 
characters by which it may be distinguished from the typical form. 
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To facilitate reference, measurements of the two specimens from the 
Jumna river are also included in the table given below. 


Measurements in millimetres. 



G. 

poonaensis. 


G. conif 

ostre. 

Total lengtli excluding caudal 

81 -0 

79-5 

79 - o ' 

^ 

107-0 

74-5 

Length of caudal . . 

17-3 

21-5 

18-2 

28-0 

Length of head 

TD-O 

18-6 

19-0 

24-8 

16-5 

Width of head 

150 

16-6 

16-7 

18-0 

12-3 

Height of head 

9*8 

11-2 

10-0 

13-0 

9-0 

Length of snout 

10*2 

8-3 

9-0 

12-0 

8-9 

Interorbital width 

5-0 

5-4 

5-0 

5-0 

4-5 

Depth of body 

12-0 

14-0 

11-2 

17-0 

10-6 

Height of dorsal fin 

13*5 

14-2 

12-6 

21*0 

15*0 

Length of pectoral fin 

18-5 

17-3 

16-0 

26-0 

18-0 

Length of ventral fin 

13-0 

13-6 

11-2 

18-0 

14-0 

Longest ray of anal fin 

10-4 

13-0 

10-5 

20-0 

14-2 

Length of dorsal spine 

10-0 

10-0 

10-0 

14*5 

11-0 

Length of caudal peduncle 

14*0 

13-2 

13-8 

21-8 

16*5 

Least height of caudal peduncle 

6-8 

6-7 

6-2 

9-8 

6-8 


Glyptothorax xnadraspatanus (Day). 

I>ay («« .Sykes). Proc. Zool. Soc. Lowion, p. 2SS 
1873. Glyptoslermmi madraspatamim, Day, Jovrn. Linn. Soc. London 3C1, 

madraspntanum. Day, Fiali. India, p. 4!)8, pj. e.\-vi fm' 4 
madraspafannm. Day, Fmm. Bril. 2nd.., Firh. 1, p. 2nc) ‘ 
madraKpataniis, Hora, Hcc. Ind. Jilns. XXV, p 2f) 

1J37. Glyptothorax madraspatamu\ Horn, lire. Ind. lUve. XXXIX, p. 10. 

Since 1923, when I made some remarlcs on Glyptothorax mndraspa- 
tanus, the species has also been reported from the Cauveiy river in the 
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Giyptothorax lonali (Sykes). 

(Plate VII, figs. 1 and 2.) 

D. 1/610 ; A. 11 ; P. 9 ; V. 6 ; 0. 16, 

1841. Bagrus lonali, Sykes, Trans. Zool. 8oc. London II, p. 371. 

1864. Glyptosternuin lonaJi, Gunther, Cat, Fish. Brit. Mus. V, p. 187. 

1864. Glyptosternum dehlcanense, Giinther, Cat, Fish. Brit. Mus. V, p. 187. 

1937, Giyptothorax lonah, Hora & Misra, Joiirn. Bombay Nat. Hist. Soc. XXXIX, 

p. 513. 

1938. Giyptothorax annandalei, Hora &: Misra {nec Hora), Jovrn. Bombay Nat. 

Hist. Soc. XL, p. 36, pi. iii, figs. 3, 3a. 

1938. Giyptothorax dehlcanensis, Hora, Bee. Ind. Mtis. XL, p. 241. 

Giyptothorax lonali is a stoutly-built species, in wliicb both the dorsal 
and the ventral profiles are slightly arched. The head and the anterior 
part of the body are somewhat depressed and the ventral surface is 
flattened ; the body is compressed in the tail region. The skin, parti- 
cularly on the head, is distinctly granulated. The head is somewhat 
longer than broad ; its length is contained from 4*1 to 4*4 times in the 
standard length. The eyes are small, dorso-lateral, and situated in the 
posterior half of the head. The snout is broad and rounded ; it is equal 
to half the length of the head. The inter-orbital width is equal to one- 
third the length of the head. The occipital spine is long and narrow ; 
it almost extends to the basal bone of the dorsal fln. The nasal open- 
ings are well-marked and situated slightly behind the tip of the snout ; 
they are separated by the nasal barbels which do not extend to the 
eyes. The mouth is ventral, transverse and crescentic ; its gape is al- 
most equal to half the width of the head. The anterior lip is thickly 
beset with papillae, which are indistinctly marked on the posterior lip. 
The two lips are continuous at the angles of the mouth. The labial 
groove is narrow and widely interrupted in the middle, A portion of 
the anterior jaw and (|entition is not covered by the posterior jaw. The 
teeth are small and villiform. The gill-openings are wide and the gill- 
membranes are united to the isthmus which is half as wide as the gape 
of the mouth. The adhesive apparatus on the chest and the ventral 
surface of the outer rays of the paired fins is fully developed ; the tho- 
racic apparatus is longer than broad and is almost filled with ridges to 
the mid -ventral line. The maxillary’- barbels possess broad bases, and 
extend considerably beyond the commencement of the pectoral fins. 
The two pairs of mandibular barbels are considerably shorter. 

The height of the body is contained from 5*1 to 5*8 times in the stand- 
ard length. The least height of the caudal peduncle m contained from 
1*5 to 1*7 times in its length. 

The dorsal fin commences above the pectorals and considerably 
ill advance of the ventrals ; it is almost equidistant between the tip 
of the snout and the origin of the second anal ray. It is as high as the 
length of the head behind the nostrils, and is either equal to or slightly 
shorter or longer than half the length of the head and is usually clothed 
ill thick skin. The pectoral fln is almost as long as the head ; its spine 
is strongly pectinated internally and finely serrated alofig the outer bor- 
der. Usually the spine is covered by thick skin and the outer serrations 
caiiiiot be made out without dissection. The pectoral fin is separated 
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from the ventral by a distance equal to tbe distance between tbe eye and 
the nostrils. Tbe ventrals are considerably shorter than the pectorals, 
but extend beyond the anal opening and miss the anal fin ^7 ^ 
short distance. The anal fin is short and a part of it is situated below 
the adipose dorsal. The caudal fin is deeply forked ; the upper lobe being 
somewhat more developed than the lower. j + 

The general colour of the spirit specimens is greyish above and dirty- 
white below. There is a white streak along the lateral line, and the bases 
of the fins are generally of a dark colour. The ventrals, anal and caudal 
fins are provided with black patches in their distal portions. In the 
smaller individuals, the general colouration is somewhat lighter, but 
the dark markings are better pronounced. 

Localities, — The precise locality of Sykes’s specimens is not known, 
but in the British Museum Catalogue they are noted to have been col- 
lected in “ Dekkan’’. The above description is based on the 4 specimens 
collected by Mr. H. Crookshank from the Galli Nalah near Loa, Baila- 
dila range, Bastar State, Central Provinces. One of these specimens 
was compared by Br. Trewavas with the type of 6r. dehlcanense and 
found to be identical with it. Besides these example, 6 more, somewhat 
smaller, specimens were collected by Mr. Crookshank from another part 
of the Bailadila range. There are three more specimens of Q- loncilb, 
collected by Mr. A. G. J. Fraser, one from the Godavari river near 
Nasik and two from the section below Fitzgerald Bridge, Poona ; these 
specimens are of small size. 

Remarlcs.—rTlie precise systematic position of the species has been 
fully discussed above {vide p. 367). It can be readily distinguished 
by its broad caudal 


M eas ure-menfs in 

}} villi') net res. 




Total length excluding caudal 



83-0 

78-0 

71-0 

70-0 

Length of caudal 



21-0 

21-0 

1 )araaged 

20-6 

Length of head . . 



HK) 

lH-5 

17-1 

17-1 

"Width of head 



16-7 

16-0 

14*0 

14-0 

Height of head . - 



12-0 

11-5 

10-5 

0-5 

Length of snout 



10-0 

8-2 

8-6 

8-7 

Interorbital width 



6-2 

5-S 

<b3 

5-6 

Depth of body . . 



15-0 

13-9 

12-3 

13-8 

Height of dorsal fin 



15-0 

lO-l 

12-5 

12-5. 

Length of pectoi‘al tin 



20-0 

18-0 

17-0 

16-1 

Length of ventral fin 



15-5 

14-5 

13-5 

13-9 

Longest ray of anal hn 



14-0 

14-5 

13-0 

14-2 

Length of dorsal spine 



11*2 

10-8 

9-5 

8-2 

Length of caudal peduncle . . 



15-0 

14-6 

12-2 

11-4 

Least height of caudal peduncle 



10-0 

8-7 

7-5 

7-3 


Glyptothorax annandalei Hora. 

1923. Qlyptothorax annandalei, Hora, i?ec. Ind, Mns, XXV, p. 14, pi. i, fiig. 

In 1923, I included a reference by Day^ to Glyptosternum lonah 
from the Bhavani river in the synonymy of Qlyptothorax annandalei^ 


^ F., Proc, Zool. Soc, London, p. 285 (1867). 
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but now it seems that the record may refer to Gf, mct^draspatanus which 
was described later by Day^ from the same locahty. 

G. annandalei is closely allied to G. lonah. Its pectoral and the 
dorsal spines are enveloped in skin, but on dissection the outer border 



Text-fig. 3. — Lateral view of a specimen of Gli/ptothorax an7iandalei Hora. Nat. size. 


of the pectoral spine was found to be finely serrated. The head and 
body distinctly tuberculated, and the skin in the region of the lateral 
line is raised as a ridge. 

In the depressed form of its body, the development of the adhesive 
pads on the chest and the ventral surface of the outer rays of the paired 
Sns, and the form of the caudal peduncle G. annandalei appears to be 
the most highly specialised torrential species of Glyptothorax in Penin- 
sular India. 


Glyptothorax trewavasae, sp. nov, 

(Plate VII, figs. 3 and 4.) 

1910. Ew]lytosternum misii, Annandale («6C Jenkins), Itec. ItuL Mn.is. XVL 

p. 126. 

1923. Glyptothorax delckaneminf Hora {nec Giinther), Mec, l7uL Mns. XXV, 
p. 24, dg- 3. 

1937. Glyptothorax dehlcaiiensis, ^ovfx. {ncc G^nthev)^ Bpc. Ind, Mujs. XXXIX, 
p. 14, 

In Glyptothorax trewavasae the dorsal profile is almost straight and 
horizontal and the ventral profile is slightly arched. The head and the 
anterior part of the body are depressed, and the ventral surface is some- 
what flattened. The tail region is only compressed. The skin is finely 
granulated- The head broadly tapers anteriorly, and the snout is round- 
ed. The head is considerably longer than broad ; its length is contained 
from 3*8 to 4*0 times in the standard length. The eyes are small, 
dorso -lateral, and situated in the posterior half of the head. The inter- 
orbital space is somewhat greater than half the length of the snout. 
The occipital process is rectangular ; it is almost 3 times as long as broad 
at its base and does not extend to the basal bone of the dorsal fin. The 
nostrils are well-marked and are situated slightly behind the tip of the 
snout. The nasal barbels are small and do not reach the anterior margins 
of the eyes. The mouth is ventral, transverse and horizontal ; its gape 
is equal to half the width of the head. The lips are thin and slightly 
tuberculated. They are continuous at the angles of the mouth. The 


Day, F., Joxirn, Linn, Soc, Londo7i XI, p. 526 (1873). 
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labial groove is quite extensive and is only interrupted for a short dis- 
tance in the middle, A portion of the anterior jaw and dentition are not 
covered by the posterior lip. The teeth are small and villiform.^ There 
are sharp^ horny tubercles on the palate but no teeth. The gill-open- 
ings are wide and the isthmus is very narrow. The adhesive apparatus 
on the chest is almost as wide as long, and extends forwards to a point 
in between the union of the giU-membranes to the isthmus. The ven- 
tral surface of the head is ridged, grooved" and papillated, and probably 
helps in adliesion. The outer rays of the paired fins in the preserved 
material before me are not provided with adhesive pads. The maxillary 
barbels barely extend to the roots of the pectoral fins, while the two 
pairs of the mandibular barbels are considerably shorter. 

The height of the body is contained from 6 to 7 times in the standard 
length. The least height of the caudal peduncle is contained from 
1*7 to 2*6 times in its length ; the caudal peduncle becomes narrower 
with growth. 

The dorsal fin commences above the termination of the pectorals ; 
.its commencement is almost equidistant between the tip of the snout 
and the base of the adipose fin. The dorsal fin is longer than the depth 
of the body below it ; its spine forms a strong, smooth prickle, which is 
almost equal to the length of the snout. Except in a young specimen, 
the pectoral fin is shorter than the head ; it possesses a broad, strong 
spine which is strongly pectinated internally and is distinctly serrated 
along the outer border. The pectorals are separated from the ventrals 
by a distance almost equal to ‘half of their lengths. The ventrals ex- 
tend beyond the anal opening but are separated from the anal fin by 
a considerable distance. The anal fin is short and commences slightly 
in advance of the adipose dorsal. The caudal fin is deeply forked. 

The coiomation is uniformly light grey with the bases of the pec- 
toral, dorsal, adipose and caudal fins dark. Portions of certain rays 
in the dorsal, anal and ventral fins are infiiscated with black. The distal 
portion of the caudal fin is dark, it is tipped with a lighter colour. 

Localities . — Yenna and Koyna valleys in the Satara District, Bombay 
Presidency ; and the Tuiiga river at Shimoga in the Mysore State. The 
w^aters from these regions drain into the Kistna river. 

Type-specimen . — Holotype No. F 9723/1, Zoological Survey of India 
{Ind. Mus.), Calcutta. 

Remarks . — The abo\x‘ description is based mainly on the type-specimen 
from the Yenna Valley collected by the late Dr. N. Annandale. In a 
smaller specimen from the Koyna Valley the proportions of the vari- 
ous parts a.re difierent, as is also their structure, but in all essential fea- 
tures it seems to represent the species described above. The thoracic 
adhesive appai’citiis is considerably longer than broad and the labial 
grooves are not so extensive. The isthmus is also fairly wide, and the 
barbels are proportionately longer. ' The tuberculation on the skin is 
very faintly marked. 

The Txinga river specimen, which I refer to G. irewavasae, is partly 
damaged as ]Mr. Biiimachar took out the brain of the fish for his studies. 
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Measurements in millimetres. 



•yna 

Hey. 

Yenna 

VaUey, 

Tunga 

River, 


Type. 

Shimoga 

Total lengtli excluding caudal 

44- 1 

97*0 

113-0 

Length of caudal 

13*9 

24*0 

27*0 

Length of head 

11*0 

25*0 

29*7 

Width of head 

90 

20*0 

24*0 

Height of hea d 

6*0 

13*0 

13*0 

Length of snout 

5*7 

12*0 

17*2 

Inteirorhital width 

3-5 

6*7 

8*4 

Depth of body 

6*2 

15*1 

19*1 

Height of dorsal fin 

9*6 

16*S 

22*0 

length oi pectoral fin 

11*2 

18*1 

25*0 

Length of yentral fin 

7*9 

15*5 

19*0 

Longest my of anal fin . . 

9*1 

15*5 

18*1 

Length cf dorsal spine 

5*7 

12*4 

16*2 

Length of caudal peduncle 

7*7 

16*7 

21*2 

Least ieight of caudal peduncle 

4*5 

8*2 

8*1 
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NOTES ON FISHES IN THE INDIAN MUSEUM. 


XXXVII. On a Collection of Fish from the Bailadila ranoe, 
Bastar State, Central Provinces. 


By Sunder Lal Hopw\, D.Sc,, F.R.S,B., F,N,I,, Assistant Superintendent, 
Zoological Survey of India, Calcutta. 


During the field-season of 1937-38, Mr. H. Crookshank, Superintending 
Geologist, Geological Survey of India, at the author’s request, made 
a small collection of fish from the Bailadila range, Bastar >State (17° 46' 
and 20° 14' N. and 80° 15' and 82° 15' E.), Central Provinces. The 
Bailadila range is situated to the south of the Indravati river, a tributary 
of the Godavari, and runs through the centre of the Bastar State from 
north to south ; its highest peak is about 4,000 feet above sea-level. 
Mr. Crookshank made his collection from four different streams and 
noted the ecological conditions of their waters. The species of fish found 
at difierent localities are listed below : — 


1. Galli Nalah near Loa at about 2,000 ft., and Tald Nalah, a large 
tributary of the Galh, at about 2,800 ft. April, 1938. 


Tte specimens from tlie two localities got mixed np during preservation, but this 
is of no particular conseqnence as both the streams come from the same drainage basin 
within 3 miles of each other. 

“ The Loa fish live in a wider brighter stream than the Taki ones which live in deep 
shade in rock pools. 

“ The Galli Nalah falls over cataracts down from 2,000 ft. to 1,300 ft. and then 
makes its way gradually to the Godavari. It runs strongly throughout the year and 
drains a dense jungle area with practically no cultivation. The water should be rich 
in iron salts as it comes from the iron-ore ranges and all the rocks in the neighbourhood 
are markedly ferruginous ”. 


i. Danio aequipinnat'us (McClelland) , . 

ii. Rasbora daniconius (Hamilton) 

iii. Garra mullya (Sykes) . . 

iv. Parapsilorhynchus tentaculatus (Annandale) 
V. Barbus ticto (Hamilton) 

vi. Nemachilus dayi Hora . . 

vii. Nemachilus evezardi Hay 

viii. Olyptothorax delchanensis (Giinther) 

ix. Ophicephalus gachua Hamilton 


33 specimens. 
8 specimens, 

2 specimens. 
8 specimens. 
6 specimens. 

16 specimens, 

3 specimens. 

4 specimens. 
12 specimens. 


2. Bailadila stream opposite tke garden of tke Bailadila rest-kouse 
at about 3,200 ft. April, 1938. 

“ The stream; is here some 10 yards wide and up to 18 inches in depth. It flows 
below a dense canopy of bushes over a rocky bottom. It is perennial, not very fast, and 
not liable to very big floods. Like the Galli Nalah it drains the iron-ore ranges so that 
the water should be rich in iron salts. 

“ Several miles further down stream there is a drop of 1,000 ft. over a succession 
of cataracts. After that the river takes a tortuous course across the plains finally entering 
the Indravati.” 


i. Danio aequipinnatus (McClelland) . . 

ii. Rasbora daniconius (Hamilton) 

iii. Garra mullya (Sykes) 

iv. Nemachilus dayi Hora . . 

V. Ophicephalus gachua Hamilton 

[ 237 ] 


7 specimens, 
1 specimen. 

1 specimen. 
5 specimens. 
5 specimens. 


1 
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3. A strong perennial stream south of Tiniiiiar at the foot of the 
Bailadila ridge at about 1,700 ft. April, 1938. 

“ TMs stream varies in a sliort distance from a lusty "brook ttimbliiig down tke 
momitain side by a series of rocky pools bemmed in by Mgb jnrigle to a more open stream 
with a gravelly bed and occasional large pools. 

“ It joins the Indravati some miles below without having crossed any large catar- 
acts.” 

i. 3Iastacemhelus armatus (LacepMe) 
ii. Danio aequipinmiatus (McClelland) . . 
lii. . Masbora daniconiua (Hamilton) 
iv. Garra w/iillya (Sykes) . . 

V. ParapsilorhynchiLS ientaculatiis (Annandale) 
vi- Barbus amjphibius (Cnvier Valenciennes) 

vii. Barbus ^innauratuLs (Hay) 

viii. Barbus ticto (Hamilton) 

ix. NemacTiiJus botia var. aureus Hay . . 

X, Nemachilus dayi Hora . . 

X2. Glyptothorax deJcJcanensis (Giinther). 
xii. Ophicephalus gachua Hamilton 




33 specimens. 
94 specimens. 
4 sx^ecimens. 
4 specimens. 

1 specimen. 
9 specimens. 
4 specimens. 

23 specimens. 
6 specimens. 

2 specimens. 


In all 13 species of hsh were obtained by Mr. H. Crookshank. Of 
these, Mastacemhelus armatus, Danio aequi'pinnatus Rasbora daniconius, 
Barbus ticto and OfMcephalus gachua are fairly widely distributed all over 
India ; in fact the ranges of the first and the last extend much further 
towards the east. The remaining species are generally restricted to 
Peninsular India, but their occurrence in the Pastar State deserves 
special attention. Parapsilorhynchus has hitherto been known from the 
Western Ghats (Poona, Satara and Nasik Districts) and the Satpuras 
(Pachmarhi, C. P.). Similarly Glyptothorax deJcJcanensis was so fax 
known from the neighbourhood of Poona. Barbus qnnnauratus, which 
was known from South India only^ was recently recorded from the Upper 
Chindwin drainage^, and its presence, in an intermediate region, there- 
fore, is of great zoogeographical interest. Garra mullya, Nemachilus 
aureus and N . evezardi w-ere originally described from the environs of 
Poona, but have since been recorded from several localities both in the 
Ghats and the Satpuras ; their occurrence in the Bastar State is of 
special significance. Day in his Pishes of India recorded Barbus ampM- 
hious from Central India, Deccan, Bombay and the Western coast of 
India, Madras and up the coast as high as Orissa,’’ and the present 
record from the Bastar State falls within its known range. Nemachilus 
dayi (=zN . savona Day nec Hamilton) was known to Day from “ Bengal 
and N. W. Provinces ”, but has since been recorded from the Paresnath 
Hill and the Bombay Ghats ; it has now been found in the Central 
Provinces also. 

Taking into consideration the fish-fauna of the Bailadila range as a 
whole there is clear evidence of its very close affinity to that of the Sat- 
puxas and the Western Ghats. In a recent article I^ expressed the 
view that the Satpura trend, when it stretched across India from Gujrat 
to the Assam Himalayas, probably served as a highway for the migration 


^ Hora, S. L., Bee. Ind. Mus. XXXIX, p. 336 (1937). 
^Hora, S. L*, Bee, IniL, Mus^XXXlX, p. 255 (1937), 
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of tlie Eastern Himalayan forms to tlie Western GEats. It seems pro- 
bable that tbe Satpnras of tbat period comprised tbe bills of Cbbota 
l?^agpnr, Orissa and tbe Central Provinces. There is considerable geolo- 
gical evidence to show tbat tbe lower portion of tbe Godavari is of great 
antiquity, so tbe Bailadila range, wbicb just lies to tbe north of it, may 
be regarded as tbe soutbern limit of tbe early Satpuras in tbis part of ^ 
India. Tbe fisb, while migrating from north-east to south-west, pro- 
bably spread all over tbe Satpm’as, and some of tbe earlier forms became 
isolated in small bill ranges of to-day, while tbe main wave of migration 
passed on to tbe Western Ghats and thence to tbe bills of Peninsular 
India. 

According to Mr. Crooksbank Banded hematite-quartzite ridges 
like tbe Bailadila ridge extend from Cbilpi Gbat in the Satpuras down into 
the Chanda Dist. Chanda is closely connected with H. Bastar and tbe 
bills of N. Bastar are but the continuation to tbe N. of the Indravati of tbe 
Bailadila ridge. Before the jungle in tbe Central Provinces was cut tbe " 
humidity and rainfall was probably much higher than it is now and 
perennial streams suitable for bill fishes were probably common over all 
this country ’h 

I take this opportunity to express my sincerest thanks to hlr. H. 
Crooksbanlc for the great interest taken by him in tbe collection and 
preservation of fishes from a faunistically unknown part of tbe country. 

Garra mullya (Sykes). 

1921. Garra mullya, Hora, Rec. Ind. Mtts. XXII, p. 658. 

Garra mullya, which is tbe commonest species of tbe genus in the 
Indian waters, is rej)resented by a large number of specimens in Mr. 
Crooksbank’s collection from tbe Bastar State. Its range extends from 
Kathiawar through tbe bills of tbe Central Provinces, Cbbota Kagpur 
and Orissa to tbe whole of Peninsular India. 

Parapsilorhynchus tentaciilatus (ALiinandale). 

1919. Psilorhynchvs tentaciilatus, Axinandale, Rec, Ind. Mua. XVI, p. 128. 

1920. ? PsilorliyncJius tentaculatiis, Hora, Rec. Ind. Mtis. XIX, p. 210. 

1921. Parapsilorhynchus tentaculatus^ Hora, Rec. Ind. Miis. XXII, p. 13. 

1921, ParapsilorhyncTiiis discophorus, Hora, Rec. Ind. Mus. XXII, p. 14. 

1926. Parapsilorhynchus tentacidatixs, Hora, Rec. Ind. Mns. XXVIT, p- 457. 

Misra and I^ recently commented on tbe occurrence of Parapsilo- 
rhynclms in tbe Western Ghats and tbe Batpuras. 

In Parapsilorhynchus the gill-openings are restricted to tbe sides, 
just extending to tbe base of tbe pectoral fin. Tbe specimens of P. 
tentaciilatus in tbe collection vary from 36 mm. to 45 mm. in total length. 

Barbus pinnauratus (Day). 

1937. Barbus pinnanratus, Hora, Rec. Ind, Miis. XXXIX, p. 336. 

Barbus pin7iauTatus is represented in tbe collection by a single speci- 
men, 55 mm. in total length ; it is partially desiccated and several 


Hora, S. L. & Misra K., S., Journ. Bombay Kot. Hist, 8oc. Xk, p. 34 (1938). 
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scales have been rubbed off. The characteristic black spots at the bases 
of the scales, as also the dark bands behind the opercles, are represented 
by series of small black dots. The lateral blotches at the sides of the 
tail, as also the vertical spots just below the commencement of the 
dorsal hn are, however, well marked. The dorsal spine, as already 
indicated by Day^ for the young specimens, is weak and sparsely serrated 
posteriorly. 

In the paper cited Hora extended the range of B. •pinnaniatus 
from South India to the Upper Chindwin drainage. The occurrence of 
the species in the Bastar State is, therefore, of special interest. 

Barbus ticto (Ham.). 

1938. Barbus ticto, Hora & Misra, Journ. Bombay Nat. Hist. Soc. XL, p. 28, 
fig. 3. 

In the specimens under report the lateral line extends over 12 to 17 
scales and the number of predorsal scales varies from 9 to 10- In these 
respects the specimens agree with Barbus stoliczkanus Day, but in coloura- 
tion and body proportions they are like the typical form of B. ticto. 
From the material preserved in the collection of the Indian Museum, 
B, ticto appears to be a very variable species. 

Nemachilus botia var. aureus Day. 

1878. N emacheilus botia var. aureus. Hay, Fish. India, p. 614, pi. clvi, fig. 4. 

The specimens under report correspond to the variety aureus ; the 
lateral line ceases below the dorsal fin and the dorsal fin is of much less 
extent than is the case in the typical botia. From observations made so 
far it seems probable that aureus is the common variety occurring in 
South India, while the typical form is found more towards the north and 
the east. 


Nemachilus dayi Hora. 


1878. 

1919. 

1935. 


Nemacheilus savona. Day nec Hamilton, Fish. India, n. 
fig. 8. 


619, jfi. civ. 


Nemachilus savona, Aniiandale nec Hamilton. Rec. Ind. Mus. XYI, p. 

T <><T ' ' ^ 


Nemachilus dayi, Hora, Mec. Ind-, Mus. XXXVII, p. 57. 


In 1935, T (Zoc. cit.) pointed out the precise specific limits of Hamilton’s 
savona and tabulated the points in which Day’s savona differs from it. 
As these differences w^ere of sufiicient specific value a new name was 
the latter form* According to Day, his savona is found in 
Bengal and N. W. Provinces.” It was obtained by Jenkins^ from the 
Paresnath Hill and Annandale (Zoc. cit^ found it to he “ common in many 
of the smaller rivers of Peninsular India and the Indo-Gangetio plain 
He recorded it from the Yenna river at Medha. 

N, dayi is represented in Mr. Crookshank’s collection from all the 
streams investigated by him, and from the number of specimens collected 
it seems to be the commonest loach of the Bailadila range. 


1 Day, H., Fishes of India, p. 561 (London, 1877). 
® Jenkins, J. T., Bee, Ind, Mus, V, p. 128 (1910). 
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Nemaclijlus eveasardi Day. 

1878. N emaclieilus Evezardi^ Hay, Fish, iTidia, p. 613, pL cliii, fig. 11. 

1919. N emachilus evezardi^ Aimandale, Fee. I'nd. XVI, p. 126, pi. i, 

figs. 2, 2a. 

N emachilus evezardi T\'as originalh^ described from Poona but 
Annandale {loo. citi) found it to be tlie commonest species in the Bombay 
Gbats and also recorded it from Pacbmarbi (Satpuras) in tbe Central 
Provinces. Tbe present record of tbe species from tbe Bastar State 
extends its range considerably towards tbe east. Annandale bas already 
directed attention to tbe great variation in colouration undergone by 
tbe members of ibis species bving under different environmental condi- 
tions. 

Glyptotliorax dekkanensis (Giintber). 

1864. Glyptosternum delcicanense, Gtintlier, Gat. Fish. Brit. M%[S. Y, p. 187. 

Since Giintber described Glyptotliorax dehkajiensis from a specimen 
Three and a balf inches long. From tbe collection of Colonel Sybes 
there bas been great confusion regarding tbe validity of this species. 
Day^ at first regarded it as a distinct species and recorded it from tbe 
Jumna river “ near where it emerges from tbe Siw^alik bills ”, but later, 
in bis Fishes of India, be considered it a synonym of G. Jonah (Sykes). 
In my^ revision of tbe Gtyptosternoid fishes of India I assigned a specimen 
described by Annandale^ as Euglyptosternum saisii from tbe Yenna 
river at Medba to G . dekkanensis, and later^ another similar specimen 
from tbe Tunga river at Sbimoga w^as referred to G. dekkanensis. I now 
find that these specimens should have been referred to G. Jonah, as they 
possess a relatively longer caudal peduncle and in them the pectoral 
spine is provided wdth fine serrations on the outer side. 

The specimens under report seem to represent Glintber’s species as 
they possess a relatively broad caudal peduncle and a pectoral spine 
which is smooth externally. In other respects also these specimens 
correspond more closely with G. dekka^iensis than wdth G. lonah. To 
clear up the systematic position of the species, a specimen bas been sent 
for comparison with tbe type in tbe British Museum, and on receipt of 
tbe report a full description of tbe species will be published. 

In ail tbe specimens under report tbe outer rays of tbe paired fins 
are somewhat plaited on tbe ventral surface. In referring a young 
specimen from Deolali to G. annandalei Hora, Misra and I^ were greatly 
influenced by this character, but now I consider that tbe Deolali specimen 
belongs to G. dekkanensis. 

Day’s specimens of G. dekkanensis from tbe Jumna river probably 
belong to G. conirostris (Steind.). 

Mastacenthelus armatus (Lacepede), Danio aequipinnatus (McClelland), 
Rashora daniconius (Hamilton), Barbus amphibmis (Cuvier & Valenci- 
ennes) and Ophiceyhalus gachua Hamilton are well knowai species and do 
not need any further comments. 

^ Day, F., Proc., Zool. Soc. London, p. 714 (1871). 

^‘Hora, S. L., Fee. Ind. Mus. XXV, p. 24 (1923). 

® Annandale, X., Fee. Ind. M.ms. XVI, p. 126 (1919). 

« Hora, S. L., Fee. Ind. Mns. XXXIX, p. 14 (1937). 

® Hora, S. L. & Misra, H. S., Journ. Bombay Fat. Hist. Soc. XL, p. 36, pi. iii 
figs. 3, 3a (1938^ - 



A NEW NAME FOR SILURUS SINENSIS HORA. 

By Sunder Lai Hora, D,Sc., F.R.S.E.^ F.N.I., Assistant Supermtendent, 
Zoological Survey of India, Calcutta. 

In a recent article on a new catfisk from Kwangsi, China, it was 
shown by that Tchang’s^ Silurus loynaadensis from Lunchow differs 
in several important features from Day’s® S. wynaadensis from the 
Wynaad Hill, and, in consequence, the new name 8 . sinensis, was pro- 
posed for the Chinese form. Mr. Gilbert P, Whitley, in the course of 
a communication, very kindly directed my attention to the fact that 
S. sinensis is preoccupied by S. sinensis Lacepede^. Though Lacepede’s 
species does not belong to the genus Silurus, the name has been used 
by several of the earlier ichthyologists® to denote different types of 
Silurid fishes. It is unfortunate that I overlooked this name when 
christening the new species of Silurus from China. I now propose 
the new name Silurus gilberti for my S. sinensis from Lxmchow, 
China, thus associating it with the name of Mr. Gilbert P. Whitley, 
through whose kind attention I am able to rectify my error. 


1 Hora, S. L., Bee. Ind. Mus. XXXIX, pp. 341-343, %. 8 (1937). 

2 Tchang, T, L., Bull. Fan Mem. Inst. Biol. VII, p. 35 (1936). 

3 Day, Fish. India, p. 480, pi. cxi, fig. 6 (1877). 

4 Lac^pdde, B. G. E1-? Bist. Nat. Foiss. V, pp. 58, 82, pi. ii, fig. 1 (1803). 

3 McClelland, J., Cal. Journ. Nat. Hist. IV, p. 402 (1844); Bicliardson, J., 
Ichth. China, p. 281 (1845) ; Gunther, A., Cat. Fish. Brit. Mus. V, p. 35 foot-note 
(1864) ; Bleeker, P., Med. Tijdschr. Bierh. IV, p. 125 (1873). 
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Introditotion. 

In stud3diig several collections of fresliwater fislies from India and 
Burma Hora found considerable variations in tbe specific characters 
usually relied upon for the determination of Hamilton’s^ Cyprinus 
(Puntius) ticto. Though he^ recently made an attempt to give the diag- 
nostic features of Barbus (Puntius) stoliczkanus Day, a form closely allied 
to B. ticto, a collection from Dalu, in the Upper Chindwin drainage, 
showed that those characters were not of much use in separating the two 
species. Moreover, the specimens of B. ticto from Peninsular India® 
were found to exhibit gradations between the two forms, while Day’s^ 
B. punctatus from South India appeared to be identical with the Burmese 
B. stoliczkanus. 

We may here quote from a commumcation received from Dr. H. M. 
Smith to whom a named example of B. stoliczkanus from Sandoway, 

1 Hamilton, F., Fish. Ganges, pp. 314, 389, pL viii, fig. 87 (1822). 

2 Hora, S. L., i2ec, Ind. Mus. XXXIX, p. 330 (1937).^ 

® Hora, S. L. and Misra, H. S., Jcmrn. Bombay Nat. Hist. Soc. XL, p. 28 (1938) ; 

Hora, 8. L., Bee. Ind. Mus. XL, p. 240 (1938). 

*Day, F.fProc. Zool. Boc. London, p. 302 (1866). 
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Burma, was sent in exchange for comparison with his Siamese material. 
He wrote as follows : — 

'' The receipt oi the specimen of Pmitius stoliczhaims from Lower Burma has 
permitted the identification as that species of numerous examples from Northern Siam 
(Mepin basin) and Western Siam (Salwin basin).’* 

Dr. Smith’s statement brought to our mind the distribution 
of Hamilton’s Cyprinus cosuatus (=Ore^cJit7lys cosuatusY and it occurred 
to us that in Barbus ticto we have probably a species which is found over 
a wide area, and which exhibits certain morphological variations 
in diJEerent types of environments encountered in its wide range 
of distribution. To test this hypothesis a nuniber of characters were 
tabulated in a large series of specimens from different parts of India and 
Burma. As a result of these studies it is now definitely established that 
Day’s stoliczkanus and punctatus cannot be regarded as distinct species, 
but should be merged in the synonymy of B. ticto. Though in the tables 
(vide infra, pp. 274“279) measurements, scale counts, etc., of only a limited 
number of specimens are given, the actual material examined has been 
very considerable. Unfortunately, it has not been possible to examine 
any specimen of B. ticto from the Punjab and Sind, but all the same the 
results given below seem to be fairly conclusive. 

Historical. 

Cyprinus (Puntius) ticto was described by Hamilton (op. cit.) from 
the south-east parts of Bengal ” ; he referred to its strong resemblance 
with Cyprinus (Puntius) sophore and noted that it wants the golden 
mark on the gill-covers, and seldom is found above two inches long 
Among the diagnostic features of the species he directed attention to 
“ one black spot on the lateral line above each pectoral fin, and another 
near the end of the tail ; and with the back fin spotted, and its second 
ray indented behind He further noted that in old individuals, the 
dorsal* anal, and ventral fins are slightly stained with red; the dorsal 
is marked with two rows of dark spots ”. The absence of barbels was 
noted and the lateral line was characterised as scarcely distinguish- 
able 

In his account of Cyprinus (Puntius) titius (p. 315), a species oliarac- 
terised by the possession of a smooth dorsal spine, Hamilton remarked 
as follows ; — 

“ In the north-east parts of Bengal I saw another fish called by the same name, and 
procured a drawing, now in the possession of the Bengal Government. It differed' in 
a few particulars from the Ticto, but, the drawing being sufficient to point out the 
difference, I took no notes, and therefore, until I recover the drawings, I cannot give 
this fish a specific character, although I call it TictisP^ 

Hamilton’s original drawing of the form tictis was reproduced by 
Hora,2and a comparison of this figure with Hamilton’s figure of ticto 
brings out the foUowing points of diilerences : — 

i. The Dorsal fin of tictis is better developed and more extensive ; 
the dorsal spine is longer than the head and very coarsely serrated intern- 
ally. In ticto the dorsal spine is shorter than the head and finely serrated.'*' 

* 

iHora, S. InA, M^. XXXIX, p, 321 (1937). 

® Hora, S. L., M&m, Ind. IX, pi. xxiii, fig, 6 (1929), 
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ii. Tbe anterior dark spot is mucb closer to tlie bead in tictis tlian 
that of ticto. The gilhmenibrane and the area between operculum and 
preoperculum are stained with black in ticto, while this is not so in tictis. 
Moreover, the dorsal fin of ticto is marked with two rows of spots which 
are absent in tictis. 

iii. The shape of the fins is somewhat difierent in the two forms. 

iv. The body is proportionately deeper in tictis than in ticto. 

The value of some of the characters tabulated above is discussed 
below (pp. 267-270) and it is surmised that the form tictis probably re- 
presents the males of ticto. 

McClelland^ referred Hamilton’s ticto to his genus Systomus and gave 
the number of scales along the lateral line as 24 and eight in depth 
from the of the dorsal to the ventral on either side McClelland 
states that “ A variety of this species with two rows of dots on the dorsal 
is figured by Buchanan as Cyp. himaculatus, but as it has two black spots 
on each side, it should rather have been named quadrimaculatus 
McClelland seems to have confused the drawing* of tictis with ticto ^ for 
the illustration of the latter species published by Hamilton himself shows 
two rows of spots on the dorsal fin. Moreover, Oyprinus himaculatus, 
which was described by Hamilton in manuscript while stationed near 
Calcutta, has been shown to be ticto by Hora.^ 

Probably on account of the serrated nature of the dorsal spine, and 
the deep body, Sykes® referred Cyprimis ticto to his genus Rohtee, but 
as ticto is provided with a short anal fin it cannot belong to that genus. 
Sykes found this species in the '' Mota Mola river, at Poona ” and noted 
that the fish is provided with from 4 to 6 black spots on the body, made 
up of minute dots ; onb small spot above each pectoral fin, one larger 
one is situated on the tail, above the last anal ray, and one minute spot, 
sometimes wanting, near the base of the first dorsal ray His examples 
were inches long and in them the lateral line was very obscure. 

J erdon^ included a large number of species of South Indian 
Minnows in the genus Systomus, but it is difficult to define their precise 
specific limits without a fresh collection of topotypes. Regarding ticto 
he observed that This may be an Opsarius However, he does not 
seem to have examined any specimen of the species. Day® assigned 
S. tripunctatus Jerdon to the synonymy of ticto. The specimens of S. 
tripunctatus were obtained by Jerdon in a small stream near the coast 
in Canara and are noted to possess “ 2 black spots under end of dorsal, 
and another at base of tail The colouration of the species is against 
its having any relationship with ticto. 

In 1865, Day® described a new Carp Minnow from Cochin as Puntius 
punctatus and characterized it by the possession of a serrated dorsal spine 


1 McCleUand, J., As. JRes. XIX, p. 382 (1839). 

^Hora, S, L., Journ. As. iSoc. Bengal, (X. S.) XXVII for 1931, p. 135 (1933). ' 
^S^es, W. H., TraThs. Zool. Boc. London, II, p. 365 (1841). 
itXjerdon, T. C., Madras Jonrn. Lit. Bci. XV, pp. 314-319 (1849). 

® Bay, P., Fish. India, p. 676 (1877). 

® Bay, F., Froo. Zool. Boc. London, p. 302 (1865). 
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and complete lateral line. He described tbe colouration of the species 
as follows : — 

Olive-green above, gradually fading into silvery on the abdomen. A black diffused 
spot on the twentieth and twenty -first scales of the lateral line. The anterior half of 
the fourth scale from the operculum, of the row next below the lateral line, deep black, 
and also a portion of the scale above and beneath it. Fins yellowish. Dorsal and anal 
tipped with orange. Dorsal spotted with black, in two longitudinal rows, with a third 
in the front part between the other two. The dark markings are much more visible in 
the months when the freshes are coming down.” 

The colouration of tlie dorsal fin is similar to that shown 
by Hamilton for liis Gypriniis tictis {vide supra, p. 265) and, as the colours 
are stated to be better marked during tlie monsoon inontlis, it would 
appear tliat B, tictis probably represents the male of B, ticto. As both 
tlie colouration and the extent of the lateral line are found to be variable 
characters in B. ticto, we have not found it possible to recognise B. 
punctatus as a distinct species. Bo far as we are aware this form has not 
been recorded again since Day’s time. By stem, ns conclionvus Jcrdon^ 
{nee Hamilton) appears to be a doubtful synonym of Day’s B. pimctatus 
{=B, Hcto). It may be noted that B, conchonius has not yet been 
recorded from Peninsular India. 

Gunther^ placed ticto in the genus Barbus and doubtfully assigned 
JRolifee Ueto Sykes to its synonymy, fie redescribed the species from 
12 siieciiitens, including 2 ‘‘ Adult : not in good state. Dekkaii. From 
Colonel Sykes’ Collection ”, and gave as its habitat Bengal, Assam and 
the Himalayas. In his description he pointed out that the osseous 
dorsal ray is of moderate strength and serrated, the lateral line is incoiiL- 
plete and the fish is provided "with “ A small black spot on the commence- 
ment of the lateral line, another larger one on the lateral line, imme- 
diately behind the anal fin. Upper two-thirds of the dorsal fin l)lack 

In 1869, Day® described Barbus m^Olellandi from Burma (Pegu and 
Moulmein) and noted that 

“ This species bears a strong resemblance to the B. ticto, H. B., which it appears 
to supersede m Eastern Burma.^ But it is distinguished by a complete instead of incom- 
pl^e lateral line, and its body is not so compressed ; its dorsal spine and colouring also 
diiier , 

In his Monograph of the Indian Cyprinidae ”, lie^ changed the name 
of the species to Barbus {Puntius) stoticzlanus and in the description 
the proportion of the head to the length of the fish gave as ^ instead 
of 1% In the Fishes of India the species is described and figured from 
Eastern Burma, but it is noted that Some Darieeling examples agree 
with the Burmese fish ”. 

Since Day’s time B, stoliczhanus has been recorded from Burma by 
Boulenger^ (S. Shan States), Chaudhuri« (Putao Plains) and Hora*? 
(Sandoway). In the case of the specimens from Fort Stedman, Boulenger 
remarked that the anterior black spot is absent or indistinctly 


1 Jerdon, T. C., Madras Joum. Lit, ScL XV, p. 317 (1849). 

2 Gunther, A., Cat, Fish, Brit, Mus, VII, p. 153 (1868). 

® Day, F., Froc, Zool, 8oc, London, p. 620 (1869). 

*Day, F., Jowm. As, 8oc, Bengal, XL, p. 328 (1871). 

: Mag, JSFat, Hist. (6) XII, p. 202 (1893), 

« Chaudhun, B, L., Bee, Ind, Mus, XVI, p. 283 ^919), 

’ Hora, S. L., Bee. Xnd, Mus. XXXIX, p. 330 (1937), 
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indicated Basing bis observations on young specimens from 
Sandoway Hora relied on the number of predorsal scales in separating 
ticto from stoliczhanus. He found considerable variation in the extent 
of the lateral line. Though Day mainly relied on the extent of the lateral 
line in separating tlie two species, he^ refers to a specimen of ticto from 
t; Calcutta with the “ lateral-line distinct for .6_ scales, indistinct for 10 
/ more, when it ceases '’ 2 . He further observed that in B. ticto CutcK 
^ examples have 23 to 25 scales along the lateral-line, and one specimen 
had two blotches on either side of the base of the caudal fin. In Sind 
the dorsal spine is thin and very finely serrated. One Ganjani example 
had L. 1.27, as haclliisb one from Bheer Bhoom. In Orissa they had as 
a rule L.TI25, in the Wynaad L. 1.23 ’’. Hora and Misra^, and Hora'^ 
found the lateral line in B. ticto extending over 10 to 12 scales ; they also 
observed well-marked sexual dimorphism with regard to colouration ; 
the specimens with coloured dorsal and anal fins were found to be males. 
Just before full maturity the dorsal fin of the male becomes marked with 
two or more rows of black spots till finally the entire fin assumes that 
colour. Annandale^ described inelanic specimens of what he considered 
to be B, ticto from Rajshahi District, Bengal, and comx^ared them with 
tire normal paler individuals collected from the same place at the same 
time. We have examined these specimens and find them to belong to 
B, conchonius (Ham.)-; the two melanic individuals, about 81 mm. in 
length, are males, while the four paler individuals, about 68 to 76 mm. 
in length, are females. 

Variation in the colouration of the Punjab examples are described 
by Fowler® as follows : — 

“ Variation seen in the Himalayan examples, in black at tip of dorsal, ventral and 
anal, absent in 2 examples. Black blotch above anal usually present and only evident 
in young Just behind shoulder. Smaller and young from Loodianali with shoulder-spot 
more eoiispicuous, also some with 2 oblique dark bars on dorsal. The largest examples 
from Kalla Weddee, with the tubes of lateral line on 6 to 8 scales. Ends of dorsal and 
anal, and all of ventrals. Jot black, also scale-edges narrowly with vertical blackish 
margin, even to those along edge of preventral region 

In the above account we have referred to the variations observed 
in B, ticto by the previous writers, and in the following pages we propose 
to give a detailed account of the variations undergone by some of the 
salient diagnostic features of the species. 


Morphological. 

Dorsal spine . — It is not possible to tabulate the variations observed 
in the nature of the dorsal spine, which, as a rule, is moderately strong 
and serrated, but in some individuals, especially from the hilly areas, 
it is feeble and the number of teeth along its posterior border is small. 


^ Bay, P., Fish. India, p. 577 (1877). 

We have examined this specimen which is now preserved in the collection of the 
Indian Museum. 

® Hora, S. L. and Misra, K, S.,Jo^irn. Bombay Nat, Hist. Soc. XL, p. 28 (1938). 

4 Hora, S. L., Bee. Ind. Mus. XL, p. 240 (1938). 

AAnnandale, X,, Bee. Ind. Hus. I, p. 81 (1907). 

® Fowler, H. W., Broc. Acad. Nat. Sci. BhiladelpMa LXXVI, p. 86 (1924). 
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In tMs connection attention may be imdted to an interesting observa- 
tion made by Day^ regarding Barbus conchonius (Ham.). He observed 
that — 

“ IVainee tal specimens have the dorsal spine much less coarsely serrated than those 
from the plains, from vhence they were introduced not many years since ; they have 
also a darkish band along the side.” 

It is very diffictilt to assign any definite reason for the relative 
weakness of the spine in specimens from the hills, but it seems quite 
possible that in pools and puddles on the hills there is probably less com- 
petition for existence than in the case of the plain-dwelling forms, and 
in consequence the protective armature is more or less feebly developed. 
In this connection it may also be noted that in the Siluroid fishes of the 
plains, especially of the muddy waters, the dorsal and the pectoral spines 
are well developed, while the same structures are feebly developed in 
the hill-stream forms. 

Lateral line. — With the exception of the 3 specimens from Sandoway 
in Lower Burma, 5 specimens ft’om the Sittang river below Pegu, 6 speci- 
mens from Beehng near Pegu, one specimen from the Putao Plain and 
one specimen of B. punctatus from Madras, the lateral line is incomplete 
in all the other examples studied by us. In the majority of the speci- 
“^ens it ceases after 5-7 scales, but in some it extends up to the 21st scale. 
The extent of the lateral line very frequently varies even on two sides 
of the same fish. In quite a number of cases the lateral line is inter- 
rupted for a scale or two ; and is usually faintly marked towards its 
termination. 

From the information so far available it seems that the lateral line 
is usually complete in the Burmese examples (specimens of B. stoliczkanus 
reported so far : Day's 6 specimens from Pegu and 15 from Moulmein ; 
Boulenger’s ? specimens from S. Shan States ; Chaudhuri's 1 specimen 
from Putao Plains and Hora’s 3 specimens from Sandoway) and certain 
examples from South India (Pun tins punctatus Day). In two specimens 
from Pagoda Twante the lateral line extends ujp to the 18th and the 21st 
scale respectively. In one specimen from Sandoway the lateral line 
extends over 17 scales and in another only up to the 5th scale on one 
side and the 7th scale on the other. In 3 specimens from Dalu, 
Myitkyina District (Upper Chindwin drainage), the lateral line extends 
up to the 7th scale and its extent sometimes varies on two sides of the 
same specimen. 

From Dr. H. M. Smith’s observations referred to above (p. 264), 
it seems likely that in the Siamese specimens of the species the lateral 
line is invariably complete. 

From Assam we have examined specimens from the Haga Hills, 
Mangaldai, Shillong and Goalpara. The extent of the lateral line varies 
from the 6th to the 11th scale, and in some specimens it varies even on 
the two sides of the same specimen. In Bengal specimens the lateral 
line may extend up to 14 scales. 

In the Bihar examples (Saran, Hazaribagh District and Chota 
Hagpur), the lateral line extends from the 6th to the 9th scale, while 


l>a.y, F., Fish. India^ p. 576 (1877). 
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in 2 specimens from Orissa the lateral line is present on 8 and 10 anterior 
scales respectively. 

In specimens from tbe United Provinces (Naini Tab Bkini Tal and 
Debra Dun), tlie lateral line extends over 6 to 10 scales. Its extent 
frequently varies on two sides of the same fish. In the two Peshawar 
examples the lateral line ceases after the 6th scale. From the Central 
Provinces we have examined specimens from the JSTarbada river (Bewa 
State, Bamgarh, Mandla, etc.) and the Bastar State ; the lateral line 
is generally more extensive and may be present on 12 anterior scales. 

From Peninsular India we have examined large series of specimens 
from a number of localities. In specimens from Deolali and Poona 
(Western Ghats) the lateral line is considerably more extensive and is 
present on 9 to 16 scales. In one specimen from Poona the lateral line 
is continued after 2 interruptions up to the 21st scale. In the examples 
from the Eastern Ghats the lateral line, as a rule, is present on 7 to 8 
scales, but in certain specimens it extends, with interruptions, up to the 
14th scale. In the specimens from the Coorg and the Mysore States 
its extent varies from 6 to 8 scales, while, according to Deraniyagala^, 
in the Ceylon specimens the lateral line may extend up to the 15th scale, 
though in a few specimens examined by us it was found to be present 
only on 7 scales. 

Judging from the variations noted above in the extent of the lateral 
line it seems that this character is undergoing retrogression and. that 
it cannot be employed for the separation of varieties or races. Though, 
as a rule, the lateral line is complete in the Burmese examples, a number 
of individuals have been found in which the lateral line is very short. 
Further, specimens with extended or complete lateral line have also been 
found in South India. 

Number of Predorsal Scales, — ^Hora^ attached great importance to 
the number of predorsal scale in separating the Burmese species stolicz- 
hanus from the Indian form ticto, but a detailed study of the character 
has shown that specimens from India show considerable variation in 
this respect. The Burmese examples, however, do not exhibit much 
variation in the number of predorsal scales as in 14 out of 16 specimens 
the number of predorsal scales is 9, while in the remaining 2 specimens, 
one from Sandoway and one from Beeling, it is only 8. In specimens 
from India, the number varies from 9 to 12, though the common number 
is 11, The specimens from Shimoga and Coorg, ho-wever, form an excep- 
tion as the usual number of predorsal scales in them is 9 or 10. According 
to Deraniyagala {op. dt.), there are only 8 or 9 predorsal scales in the 
Ceylonese examples. In this respect the South Indian and Ceylonese 
specimens show a distinct afl&nity to specimens from Burma. 

Peu^th of head. — In his Pishes of India Day gives the proportion of 
the length of the head to the total length as -J- in B. ticto and J in B. stolicz- 
harms. In the original description of the latter species, however, he® 
gave it as ^ and not Similar discrepancies are to be found in Day’s 


1 Deraniyagala, P. E, P., Ceylon Joum. Sci. (B) XVI, p. 21 (1930), 

^Hora, S. L., Rec. Ind. Mtis. XXXIX, p. 330 (1937). 

2 Day, E., Rroc. Zool. Soc, London, p. 619 (1869) ; vide description of Barbus 
mcClellandi. 
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earlier and later descriptions of Barbus {Puntius) functatus. In the 
specimens that we have examined the length of head is contained from 
3*1 to 4“1 times in the length without the caudal, but in a majority of 
the specimens the propox*tion varies from 3*3 to 3-6. The length of the 
head varies considerably with the length or age of the specimens ; it is 
proportionately longer in smaller individuals than in the larger ones. 
In this respect we have not found much difference between the Burmese 
and Indian examples. Attention may, however, be directed to the fact 
that according to Deraniyagala the length of the head of the Ceylon 
examples is contained from 3 to 3*25 times in the standard length. 

Depth of body. — The form of the body of a fish varies considerabty 
according to whether it lives in swift currents, slow streams or stagnant 
waters {vide Hora^). Barbus iicto is found in sluggish waters arid., pools 
'"of both hills and plains and'the form of its body is, therefore, subject to 
considerable variation. In the specimens that we have examined it is 
contained from 2*3 to 3*0 times in the standard length, but in a majority 
of the individuals the proportion varies from 2*4 to 2*6. The specimens 
I collected from clear waters of hill-streams are, as a rule, narrower and 
^ more graceful. 

Colouration. — The colouration in fishes varies according to the age, 
sex and habitat of a fish and the variations in colour that we have noticed 
in the case of specimens of B. ticto from different localities can be readily 
explained. We have referred above (p. 267) to the melanic colouration 
of the males during the breeding season ; the extent of this secondary 
sexual feature is different in different individuals at various seasons of 
the year. A black mark at the commencement of the dorsal hn is present 
only in very young specimens, usually below one inch in length. It 
fades away in older individuals. The two characteristic lateral spots 
of the species are fairly well marked in young specimens up tQ about 
1-J to 2 inches in length, but with growth the anterior spot gradually 
disappears. The anterior spot, when present, extends over 3rd and 4th 
scales of the lateral line. In some individuals it is somewhat oblong 
so that when its upper portion fades away, it is represbnt^d by a spot 
below the lateral line. The position of the posterior spot is somewhat 
variable, probably in accordance with the number of scales in the lateral 
line. As a rule it covers 2 to 3 scales (16th to 18th) but may extend over 
a few more of the posterior scales. Sometimes it' is only present on the 
18th and 19th scales and in very rare cases it extends to the 20th scale. 
In some large individuals the posterior spot may be faintly marked or 
totally absent. 

As in the case of other freshwater fishes, the Burmese examples are, 
as a rule, more brilliantly coloured, and in this respect the South Indian 
specimens from Coorg and Shimoga show greater affinity to the Burmese 
than to the Indian examples. 

GEoauAPHiCAii Distribution. 

Judging from the variations undergone by the characters discussed 
above, it seems that Barbus ticto is a very variable species and 


^ Hora, S. L., Joum. As. 8oc. Bengal, Science I, pp, 1-7 (1935). 
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that Oyprinus iictis Ham., Puntius punctatns Day and P. stoliczhanus Day 
sliould be included in its synonymy. Its range of distribution is liere 
extended from India to Burma and Siam. Broirx the records of fresh- 
water fishes so far available it seems that B. ticto is perLaps not so 
common in Burma and Siam, as it is in India. Though the Burmese 
examples are., as a rule, characterised by the possession of a complete 
lateral line and 8 to 9 predorsal scales, these features cannot be regarded 
as specihc owing to the wide range of variations undergone by examples 
from India by these characters. ' 

We have referred above to the similarity between examples of B. ticto 
from Burma and South India, especially with regard to /the extent of 
the lateral line, number of predorsal scales and colouration. In this 
connection it is of particular interest to establish the identity of B, stolicz- 
Jcamis Day with B, p'unctatus Day. We give below measurements, scale 
counts, position of colour spots, etc., in a specimen of the latter species 
and when these are compared wnth similar measurements, etc., of Burmese 
examples on page 274 it will be noticed that there is practically no 
difference between the two sets of specimens. The occurrence of the 
same form of B. ticto in Burma and Peninsular India lends further 
support to the view expressed by one^ of us in recent years that the fresh- 
water fish -fauna of India is derived from the eastern countries and that 
in the distribution of hill-stream forms the once extensive Satpura trend 
of mountain chains played a very important part. 

Measurements in millimetres, scale counts, and position of colour spots 
of a specimen of Barbus (Puntius) punctatus Day. 

Standard length 
Depth of body 
Length of head 
Length of snout 
Diameter of eye 
Interorbitial distance 
No. of scales along lateral Ime 
No. of perforated scales . . 

No. of predorsal scales 

No. of scales between L. 1. and base of pelvic fin 
Position of anterior black spot 
Position of posterior black spot 

Barbvb {Puntivs) tioto (Ham.) and allied species. 

Both in literature and in the large named collection in the Indian 
Museum we have found great confusion regarding the precise specific 
limits that have been assigned to Barbus ticto and to several other closely 
allied forms. Day^ included 11 species in his group of Barbus charac- 
terised by the total absence of bafb^s and by the possession of an osseous 
and serrated dorsal ray. These are, (i) Barbus apogon (Kuhl) 0. and V. ; 
(ii) B. amJSassHs TDay ; (iii) JB. conclionius (Ham.) ; (iv) B. ticto (Ham.) ; 
(v) B. stoliczhanus Day ; (vi) B. punctatus Day ; (vii) B. gelius (Ham.) ; 


^ Hora, S. L., iZec. Ind. Mus. XXXIX, p. 255 (1937). 
2 Day, P., Fish. India, pp. 575-579 (1877). 


48*5 
18-5 
12*5 
. 2-0 
4-5 
5*3 
26 
26 “ 
9 

3 

20-21 
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(viii) IB. fhutunio (Ham.) ; (ix) B. cumingii Giintber ; (x) B. nigrofasciatus 
Giintlier ; and (xi) B. guganio (Ham.). Of these, the first two possess 
more than 35 scales along the lateral line and can thus be readily distin- 
guished from the remaining species in which the number of lateral line 
scales is below 30. B, guganio is so insufficiently characterised that 
it is not possible to define its precise specific limits. B. stoliczhanus and 
B. 'pimctatiis have been shown above to be synonyms of B. ticto. The 
remaining six species, among which considerable confusion prevails, 
can be distinguished with the help of the table on page 273. 

Trom a study of the table it would seem probable that this group 
of species may have evolved from a common parental stock and that 
the present-day difierences between them in the form of the body, the 
number of scales, the extent of the lateral line and colouration are the 
result of some kind of habitudinal segregation or isolation of the various 
forms. As detailed data regarding the bionomics of the different species 
are not available, it is not possible for us at this stage to say much about 
the probable ancestory of these species. 

Summary. 

Attention is directed to the great range of variations exhibited by 
Hamilton’s Cy'prinus {Puntius) ticto in the nature of its dorsal spine, 
the extent of its lateral line, the number of predorsal scales, propor- 
tions and colouration. These characters, which have been tabulated 
in a large . series of specimens from dijfferent parts of India and Burma, 
show gradations between different types hitherto regarded as distinct 
species. It is thus shown that Day’s Barbus jpunctatus from Peninsular 
India and B. stoliczkanus from Burma cannot be regarded as distinct 
species but should be treated as synonyms of B. ticto. In the Listorical 
review comments are made on the various forms that have been found 
to be identical with B, ticto. In discussing the geograpliical range of 
the species special attention is directed to the fact that the Burmese 
and Siamese examples {stoliczhanus-tyigQ) show greater affinity to speci- 
mens from Southern India {punctatus-ty^e) , At the end a table of 
comparison between B. ticto and five other allied species is given and 
it is surmised that they may have evolved from a common parental stock 
along slightly divergent lines. 
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PositioTa of postoior black spot , . . . . 18*19 18*19 


TABLE m.~BARBUS [PUNTWS) TIQTO (HAM,) FEOM ASSAM. 
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abs. 



TABLE W.—BMBVS {PVNTWS) TICTO (HAM.) FROM BENGAL, BIHAR AND ORISSA. 


276 


Beoords of the Indian Museum. 


[VoL. XLI, 



Position of anterior black spot ■ • ^ 3 4 abs. abs. abs. abs. abs. abs. 3 4 abs. 4 3 abs. 4 abs. 



Position of posterior black spot . 


TABLE Yl.— BARBUS (PUNTIUS) TIGTO (HAM.) FROM EASTERN AND WESTERN GHATS. 



Position of posterior black spot 
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TABLE Yll.— BARBUS {PUNTIUS) TICTO (HAM.) FROM SOUTH 

INDIA AND CEYLON. 


Measurements in millimetres, scale counts and position of colour spots » 




South India. 






Shimoga. 


Coorg 

State. 

Ceylon 


Standard length. 

30*0 

26*0 

210 

27*5 

36*0 

22-5 

Depth of body 

11-5 

10-0 

8*0 

10*0 

13-0 

8*5 

Length of head 

9-0 

8-0 

6*5 

8*0 

10-5 

7-0 

Length of snout 

2-0 

2-0 

1*9 

2*0 

2-0 

1-5 

Diameter of eye 

4-0 

30 

2*5 

3-0 

3*8 

2*6 

Interorbital distance 

4*0 

30 

2 5 

3-0 

3-8 

2-6 

No. of scales along lateral 
line. 

23 

% 

23 

23 

23 

22 

22 

No. of perforated scales . . 

8 

6 

6 

7 

7 

7 

No, of predorsal scales 

9 

9 

10 

10 

9 

10 

Position of anterior black 
spot. 

4 

4 

4 

4 

3 

4 

Position of posterior black 
spot. 

18 

17 

17 

17 

17 

18 
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Siluroid Fishes of India, Burma and Ceylon. 
IX. Fishes of the genera Gagata 
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SILUROID FISHES OF INDIA, BURMA AND CEYLON. 

By Sunder Lal Hoea, D.Sc,y FJR.S.E, F.N,I.y Assistant Superinten- 
dent, Zoological Survey of India, and Nirmal Chandra Law, M.Sc. 

(Plates I and II.) 

IX. Fishes op the oeneba Gagata Bdeeker and Nangra Day. 

Recently while working out collections of freshwater fishes from 
Assam and Travancore, considerable difficulty was experienced in 
separating Indian species hitherto referred to the genera Gagata Bleeker, 
Batasio Blyth and Nangra Day. This led us to examine the entire 
material of those genera in the extensive collections of the Indian Museum 
with very interesting results. In this article we propose to deal with 
the^ fishes of the genus Gagata, of which Nangra is regarded as a synonym, 
while the genus Batasio is treated in detail in the next article of this 
series. 


Gagata Bleeker. 

1858. C/aj/ato, Bloekor, Ind, Prodronius, I, p. 204 (orthotypo 

G, typns Blkr. == Pim.clodus gagata Ham.). 

1860. Gagata, Blyfch, Journ. As, Soc, Bengal XXIX, p. 152. 

1863. Gagata, Blcokoi*, Nad. Tijdschr. DierJe, I, p. 90. 

1864. Callomystax, Giinther, Gat. Fish. Brit. Mus. V, p. 218. 

1877. Gagata, Bay, Fish, India, p. 492. 

1877. Nangra, Day, ibid., p. 493. 

1911. Gagata, Bogan, A^in. Mag. Nat. Hist. (8) VIII, p. 564. ‘£'4 

1911. Nangra, Regan, ibid. (8) VIII, p. 564. 

1913. Gagata, Wober <fc do Beaufort, Fish. Indo-Austral. ArcMpel. II, p. 268. 

In 1858j Bleeker provisionally proposed the generic name Gagata 
and included a nurnbor of heterogenous forms in it. It was not until 
1863, however, that its definition was given and Pimelodus gagata Hamil- 
ton, rechristened as Gagata typus Bleeker, definitely assigned to it. 
As Bleeker had not seen any specimen of Hamilton’s species, his charac- 
terisation of the genus was imperfect and the systematic position he 
assigned to it was faulty. However, Blyth recognised Gagata as a 
valid genus, but rema^rked : “ This, as it now stands, is a heterogeneous 
assoml)lagc of species, and I know of none that can properly range with 
the type of it, which is Pimelodus gagata, B. H, : a species with the 
maxillary cirri bony towards the base, as in Bagarius to a much greater 
extent. The Menoda dubiously referred to this typo by Dr. Bleeker 
is identical with Bagrus corsula, VaL, which therefore must stand as 
B. menoda (B. H.) ; the Mangois appertaining to my genus Amblyceps ; 
and another type may be here indicated s^s—Hara, nobis, n.g.” Gunther 
redescribed the species gagata from 5 examples, which he regarded as 
Types of the species. Presented by G. R. Waterhouse, Esqr.,” and 
erected for it a new genus Callomystax. He was aware of Bleeker’s 
Gagata but did not consider it a valid genus and remarked : 

“ Dr. V. Bleoker does not appear to have been acquainted with this fish, so 
that not only the characters of the ^nus which he proposed for it are incorrect, 
but it is also improperly referred to the * phalanx ’ of Arii, and to the ‘ Stirps ’ of 
BagrinV^ ^ * 

[ K 1 
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Later workers, however, regarded Gagata Bleeker as a valid genus 
and considered Giintlier’s Oallomystax as its synonym. Glinther had 
assigned only one species to this genus, but Day included 4 species in 
it — G. cenia (Ham,) with G. gagata (Ham.) as a synonym, G. itchheea 
(Sykes), G. hatasio (Ham.) and G. tengana (Ham.). According to Day, 
the range of the genus extends from the Rivers of Sind, India (except 
Madras) and Burma. One more species — G. sckmidti — ^has since been 
described by Yolz^ from Sumatra. 

Day established another genus Nangra to accommodate Pimelodus 
Thangra Hamilton, P. viridesoens Hamilton and a new species from the 
Sone River {Nangra ^punctata) and remarked : — 

“ This genus differs from Oagata in its barbels not being placed in a transverse 
line behind the chin : and in its gill-membranes not being confluent with a broad 
isthmus but rather deeply notched. It is allied in some respects to Macronee, but 
has no teeth on the palate, whilst its air-vessel is enclosed in bone. ” 

Our studies have shown that the characters distinguishing the two 
genera intergrade into each other and can at best be used for separating 
species in the same genus - 

In order to discuss the systematic position of the above-mentioned 
species, it is necessary to know, in the first instance, the precise limits 
of the genus Gagata Hamilton. Though quite a number of Hamilton’s 
species are inadequately characterised, there is no difficulty in recogni- 
sing P. gagcda, as its detailed description and figure leave no doubt 
about its identity. Reference may here he made to a few of its most 
salient features as given by Hamilton. 

i. There are eight barbies ; the two nasal and the four mandi- 

bulary barbels are shorter than the head, while the maxil- 
lary barbels are rather longer, and have a membrane extend- 
ing half way along their hinder edge. 

ii. The anal fin is provided with 17 rays. 

iii. The fins are edged with black. 

iv. The bones of the head are roughened with variously intersecting'* 

ridges. 

V. The jaws are crowded with minute teeth, while the tongue and 
the palate are smooth. 

vi. Both apertures of each nostril are circular and are separated 
only by the nasal barbel. 

Bleeker (1863, p. 90) based his genus Gagata on the following charac- 
ters : — 

“ Cirri 8, nusales 2, supramaxiUares 2, inframaxillares 4. Palatum eden- 
tulum. Dentes maxillis pluriseriati parvi. Scutum capitis granosum, fonticuHs 
^tiwalibus. Cirri supramaxillares basi membrana muniti. Spina dorsi edentula. 

Giinther gave a good definition of the genus under Oallomystax and 
included the following additional important diagnostic characters in it : — 

i. The two pairs of mandihulary barbels are inserted in a trans- 
verse series immediately behind the margin of the lower 
lip. The maxillary barbels are osseous to some extent. 

H, The eyes are without free orbital margins. 


V 0 I 2 S, W., Metme Suisse de Zool. XII, p. 470 (1904). 
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iii. The gill-opeixings are of moderate width, the gill-membranes 
being confluent with the skin of the isthmus. 

Day added to the generic definition the character of the air-bladder 
which he found to consist of two rounded portions, each of which is 
enclosed in an osseous cup.’’ Regan in his synopsis of the genera of 
the Sisoridae defi.ned the main skeletal features of Gagata and Nangra. 



Text-fig. 1. — Alimentary canal, dentition and air-bladder of Gagata gagata (Hamil- 
ton). 

a. Alimentary canal. X ; 6. Dentition. X 8 ; c. Air-bladder. X 3 |-. 

In view of what is stated above, the genus Gagata may be defined 
as follows : — 

Gagata comprises a group of Sisorid fishes in which the body is com- 
pressed and the snub-nosed head, though globular, is somewhat elevated, 
only rarely depressed. The upper surface of the head is provided with 
sharp, longitudinal ridges ; it is covered with thin, smooth skin, but 
some of the bones on the dorsal surface are variously roughened. The 
median fontanel is very conspicuous. The mouth is small, transverse 
and ventral. The lips are thick, continuous and somewhat fimbriated ; 
the post-labial grooves are restricted round the corners of the mouth. 
The Jaws are provided with small, villiform teeth ; the palate is edentu- 
lous. There are eight barbels ; the nasal barbels are small and thin 
and are prolongations of the broad flaps separating the two nostrils 
on each side ; these flaps, when present, cover a part of the posterior 
nostrils on each side ; the maxillary barbels are osseous proximally, 
and are provided with membraneous flaps along the inner surface ; the 
two pairs of mandibular barbels are shorter and may or may not be 
situated in a more or less transverse series behind the posterior lip.. 
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Tlie skin in the thoracic region is smooth. The nostrils arc close ^ to- 
gether. The eyes are subcutaneous. The gill-openings are fairly wide , 
the gill-membranes may be confluent with the skin of the isthmus, or 
deeply notched. The rayed dorsal fin is provided with a strong spine. 
The adipose dorsal is short but prominent. The pectorals are provided 
with strong spines which are denticulated internally- The pel vies are 
horizontal and 6-rayed ; they are situated behind the dorsal. The anal 
fin is short. The caudal fin is deeply forked. The air-bladder is divided 
into two rounded portions which are partially enclosed in bone and 
come in direct contact with the skin above the pectorals. There are 
5 to 7 branchiostegal rays. 

Regan distinguished Gagata from the other genera of the Sisoridae 
by the following combination of characters : — 

“ Praecaudal vertebrae normal, with the ribs attached to the simple para- 
pophysis and the neural arches without the lateral processes ; end of transverse 
process of fifth vertebra appearing as a rugose plat© behind the lateral cutaneoxis 
area. 

H^d!a somewhat compressed and elevated ; tail and caudal vertebrae normal. 

‘^,,,Mesopterygoid smaller than metapterygoid, pelvis behind the dorsal. 
v^Gill- membranes attached to isthmus.” 

Further, he distinguished Nangra from Gagata by the fact that in 
the former the gill-membranes are free from the isthmus. 

Having defined the generic limits of Gagata and Nangra we may 
now consider the systematic position of the various species assigned to 
these genera. Hamilton’s Pimelodus cenia is undoubtedly congeneric 
with his P. gagata. Id the former the author seems to have overlooked 
the minute nasal barbels. Gunther appears to have overlooked this 
species entirely, fox there is no mention of it in his Catalogue. Though 
in 1869, Day^ recognised it as a distinct species, in his Fishes of India 
and the Fauna he considered it as a young form of Gagata gagaia. We 
have examined a large series of specimens of both the species in the 
collection of the Indian Museum and are definitely of the opinion tliat 
they are quite distinct and represent two valid species of the genus 
Gagata. 

Day (Jioc. cit., 1877, p. 493) included Hamilton’s Pimelodus hatasid^ 
in the genus Gagata, and as he had no specimen for study he seems to 
have been greatly influenced by Hamilton’s statement to the efiect 
that “ There is no slit under the throat ” Cuvier and Valen- 

ciennes® included this species under Bagrus, Blyth^ under Batasio and 
Gunther® under Macrones. We have examined several specimens of 
the species from the type-locality and find that Hamilton’s statement 
with regard to a slit under the throat is not correct. In Hamilton’s 
original drawing® of the species the two nostrils of each side are shown 
as situated wide apart, which precludes its being a member of the 
Sisoridae. This species has been rightly assigned by Shaw and Sheb- 


^ Day, F., Proc. Zool. Soc. London, p. 309 (1869). 

2 Hamilton, F., Fish. Ganges, p. 179 (Edinburgh : 1822). 

® Cuvier, Gr. and Valenciennes, A., Bist. Nat. Poisson XIV, p. 425 (1839). 

* Blyth, E., Journ., As. JSoc. Bengal XXIX, p. 150 (1860). 

* Giinther, A., Cat. Fish. Brit. Mus. V, p. 83 (1864). 

* Day, F., Fish. India, pi. xoix, fig, 6 (1877) ; Hora, S. L., Mem. Ind. Mus. IX. 
pi. xsii, fig. 3 (1929). 
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beared to the genus Batasio Blytb, wMch. is dealt witb. in tbe next article 
of tbis series. 

As regards tbe true systematic position of Pimelodus tengana Hamil- 
ton there is some difficulty. It bas been included under tbe genus 
Bagrus by Cuvier and Valenciennes, Batasio by Blytb, Macrones by 
Giintber and Oagata by Day. Tbis species was collected by Hamilton 
in tbe Brahmaputra and in bis original notes tbe description is dated 
Gualpara, 29tb July, 1808.” To elucidate its systematic position 
attention may be directed to tbe following salient features as noted by 
Hamilton : — 

1. There are eight barbels shorter tbai). tbe bead. 

2. Tbe anal fin possesses fourteen rays. 

3. It is a small fish of about 3 inches in length. 

4. Tbe back is marked with many black dots, which are collected 

into a spot above each pectoral fin, and also on tbe crown 
of the bead. Tbe fins of tbe back and tail are also dotted, 

* so that the edge of tbe last is black, and several spots are 
formed on tbe first. 

5. Both openings of each nostril are circular, with a tendril between 

them. 

6. Under tbe lower jaw there is no slit. 

Though it is stated by Hamilton that tbe two openings of each nostril 
have a barbel between them, bis figure shows that these openings are 
situated widely apart and that the posterior one is provided with a 
barbel at tbe anterior end. It would thus appear that tbe species can- 
not be referred to tbe Sisoridae, but belongs to tbe Bagridae. It seems 
to belong to tbe genus Batasio and is conspecific with Blytb’s B, affinis. 
We shall elucidate further tbe systematic position of tbis species in our 
account of tbe fishes of tbe genus Batasio. 

Hamilton’s P. nangra, tbe type of Day’s genus Nangra, differs from 
Gagata gagata and G. cenia in having longer barbels and deeply notched 
gill-membranes, though Hamilton in tbe description of tbis species also 
states There is no slit under tbe throat.” The bases of tbe mandi- 
bular barbels are not situated in a straight line. As indicated above, 
we do not regard these differences of generic value, especially as Gagata 
itclikeea (Sykes) is a form intermediate in characters between Gagata 
and Nangra. 

In Pimelodus mridescens^ Hamilton mentioned only six barbels ; 1 
evidently be overlooked tbe minute nasal barbels. Tbe most signi- 
ficant feature of tbis species is its greatly depresse^^bead and anterior 
part of body. It is stated to possess a slit under tbe throat. From a 
careful study of Day’s descriptions of Nangra punctata and Nangra 
viridescens and also from an examination of bis drawings of tbe two 
species it seems probable that tbe two are identical, tbe latter being 
the juvenile form of the former.! Two fresh specimens in our collection 
also confirm tbis view. In the nature of its gill-openings, G. viridescens 
agrees with G. nangra. Day recorded tbis species from Poona and 
one of us^ also recorded it from tbe Deccan. Be-examination of tbe 

^ Shaw, G. E. and Shebbeare, E. O., Joum. Boy. As. Soc. Bengal, Science III, p. 97 , 
fig. 98 (1938). 

*Hora, S. L., Bee. Ind. Mua. XXXIX. p. 19 (1937). 
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material lias stown that the Deccan specimens are referrable to G, 
itchheea in which the isthmus is very narrow and the mandibular barbels 
are not situated in an absolute straight line. 

The only extra-Indian species of Gagata is G. schmidti Volz from 
Sumatra. Its salient features are the depressed head, 1| times broader 
than high ; the small eyes, longitudinal diameter being contained 13 
times in length of head ; the absence of fontanels ; the dorsal spine 
being dentated along the front and liind borders ; the very narrow 
isthmus, and its almost uniform gray brown colour. 

The Indian species of the genus Gagata may be distinguished by the 
following key : — * 

Key to the Indian species of the genus Gagata Bleelcer, 

1. Nasal iDarbels small or rudimentary, being almost 
as long as or considerably shorter than longi- 
tudinal diameter of eye. 

A. Dorsal fin considerably longer than head; » 

both dorsals, anal, pectoral and pelvic 
fins black distally. 

[Gill-membranes united with a fairly 
broad isthmus ; maxillary barbels 
slightly and mandibular barbels con- 
siderably shorter than head ; bases 
of mandibular barbels close together 
and in a transverse row ; median 
groove on head extending to end of 
occipital process] , . . , G. gagata. 

B. Dorsal fin considerably shorter than head ; 

distal portions of fins not coloured 
black. 

1. Maxillary barbels longer than hcad- 

[Gill-membranes united with a 
very narrow isthmus ; mandi- 
bular barbels somewhat shorter 
than head ; bases of inner mandi- 
bular barbels somewhat in ad- 
vance of those of the outer ; 
median groove on head extend- 
ing as far as posterior border of 
orbit and followed by a small, 
median, oval fontanel] . . G. itchkeea. 

2. Maxillary barbels considerably 

shorter than head. 

a. Bases of mandibular barbels 

close together and in a 
transverse row. [OiJl- 
membranes united with a 
narrow isthmus ; width of 
head considerably less than 
its length in iront of pec- 
torals; median groove on 
head extending to base of 
occipital process] . . G. cema. 

b. Bases of mandibular barbels 

sot widely apart, and at 
different levels. [Gill- 
membranes united with 
each other and the isth- 
mus ; head almost as broad 
as its length in front of 
pectorals ; median groove 
on head extending to base 
of occipital process] . . G. mridmeem. 
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II. Nasal barbels almost as long or longer than head. 

[Bases of mandibular barbels set widely apart, 
and at dififerent levels ; gill- membranes united 
with each other across the isthmus ; maxillary 
and outer mandibular barbels much longer than 
head ; median groove on head extending to 
base of occipital process] , , . . nau^ra. 


Gagata gagata (Hamilton). 

Plate I, figs. 1, 2. 

1822. Pimelodus gagata, Hamilton, Fish. Ganges, pp. 197, 379, pi. xxxix, fig. 65. 

1854. P'hnelodus gagata, Bleeker, Verh. Bat, Oen, XXV, p. 58. 

1858. Gagata gagata, Bleeker, Ichthyol. ArcMpel. Indicia Prodromus, X, Siluri*. 
p. 20G.‘ 

i860. Gagata gagata, Blyth, Journ. As. 8oc. Bengal XXIX, p. 151. 

1862. Gagata typus, Bleeker, Atl. Ichthyol. II, p- 7. 

1864. Callomystax gagata, Gunther, Cat. Fish. Brit. Mus. V, p. 218. 

1869. Gagata typus, Hay, Proc. Zool. 8oc. London, p. 309. 

1877. Gagata cenia. Day (in part). Fish. India, p. 492, pi. oxv, fig. 4. 

1877. Callomystax gagata, Beavan, Freshw. Fish. India, p. 149. 

1889. Gagata cenia. Day (in part). Faun. Brit. Ind. Fish. I, p. 208, fig. 75. 

D. 1/6 ; A. 3-4/10-12 ; P. 1/9 ; V. 1/5 ; C. 19. 

Oagata gagata is a medium-sized, stoutly-built species in whicb the 
dorsal profile rises moderately to the commencement of the dorsal fin 
beyond which it slopes down gradually to the base of the caudal fin. 
The ventral profile is almost horizontal as far as the commencement of 
the pelvic fins and thereafter it rises gradually to the base of the caudal 
fin. The fish is compressed from side to side, more so in the posterior 
half; the dorsal surface forms a narrow ridge. The ventral surface in 
front of the pelvic fin is somewhat flattened. 

The head is broadly pointed in front ; its length is contained from 
3-61 to 3-93 times in the standard length. The height of the head at 
the occiput is contained from 1-05 to 1-45 times and its width from 
1*25 to 1-57 times in its length. The snout is prominent and globular ; 
it is produced in front of the mouth for a short distance. The eyes are 
dorso-lateral in position and are situated nearer to the posterior margin 
of the operculum than to the tip of the snout. The d,iameter of the 
eye is contained from 2*65 to 3*76 times in the length of the head, from 
0*89 to 1*58 times in the length of the snout and from 0*65 to 1*20 times 
in the inter-orbital width. The two nostrils of each side are fairly pro- 
minent, close together and situated much nearer to the tip of the snout 
than to the eye. The dorsal surface of the head is covered with smooth 
skin but is marked with bony ridges. The median groove on the head 
commences from in front of the nostrils and is continued with slight 
variations to the end of the occipital process which misses the basal 
bone of the dorsal fin by a short distance. The occipital process is 
long and narrow, almost 4 to 5 times as long as broad at its base. The 
mouth is small and horizontal ; it is bordered by thick and slightly 
fimbriated lips which are continuous at the angles of the mouth. There 
are patches of small, villiform teeth in the jaws. There are four pairs 
of barbels ; the nasal barbels are small and thin and are rarely as long 
as the longitudinal diameter of eye. The maxillary barbels possess 
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stiff bony bases and membranous flaps along the inner side of the proxi- 
mal one-third of their lengths. These barbels rarely exceed the length 
of the head. The two pairs of mandibular barbels * have some.wliat 
swollen bases which are arranged in a transverse row behind tlie lower 
lip ; these barbels are shorter than half the length of the maxillary 
barbels. The gill-opening is restricted on the ventral surface ; t]i(3 

distance between the two openings is contained from 0-55 to 0*92 times 
in the diameter of the eye. 

The depth of the body is contained from 3*34 to 4*37 times in the 
standard length. The caudal peduncle is well formed ; its least height 
is contained from 1’28 to 2*00 times in its length. Two oval patches 
of skin above the pectorals indicate the areas where the air-bladder 
comes directly in contact with the skin. The cubito-hiimeral proc<^sses 
are fairly well marked. The anal opening is situated nearer to tlic 
commencement of the caudal fin than to that of the p(',ctorals. Tlie 
urino-genital openings^ are separate ; in the female tlix^y ar <3 sitiiat-ed 
immediately behind the anus and form a slit-like apertur(3 bordered by 
fleshy lips which project in the form of a short papilla-liko striicdnin^ 
distally. In the male the urinary opening is situated on a papilla, bc'ilund 
the anus. 

The dorsal fin is pointed and situated ahnost wholly in advance of 
the pelvic fins ; it is longer than the head ; its spine is long, pointxMl 
and almost as long as, slightly shorter or longer than tlie head. It Ls 
finely serra^d along the distal one-third of the anterior bord< 3 r. The 
adipose fin is short, but well marked ; its base is somewliat longer t/hati 
that of the rayed dorsal. The pectoral fins are also pointed and are^ 
placed only slightly above the ventral surface ; they do mjt exti^nd to 
the base of the pelvic fins. The pectoral spine is strong and denticu- 
la,ted internally ; its outer border is provided with a few teetli at ihe 
distal end. The pelvic fins extend considerably beyond the anal open- 
ing and their outer rays are pointed. The anal fin is of modcuai-C! lenglh 
and the caudal fin is deeply forked with both the lobes pointed, the upp<n' 
lobe is somewhat better developed than the lower. 

The general colour of the body is opaque yellow verging to dull gray. 
The greater part of the pectorals, the distal halves of the dorsal, pcdvic, 
and anal fins are conspicuously coloured black. The caudal fin wliitish. 
The colouration of the species is one of its most characteristic featnri 3 s. 

Distribution . — ^Unfortunately a number of specimens of Gagaia gagata 
in the collection of the Indian Museum do not bear locality lal)els, but 
it se^s probable that the species is found in the Ganges, Brahmaputra 
Au Biver systems. It is represented in the collection from 

^lahabad, Calcutta, Khulna and Prome. It is said to attain a foot in 
length. 


Utr structures similar to those described here are erroneously termed 

by Mookerjee, Mazi^dar and Das Gupta as “ vagina ” and “ penis ” (Ind. Journ. VeL 
£ authors seem to have ignored the fact that 

JbinS opening may be separate or confluent with that of the genital 

Tf placed on a more or less prominent papilla {papilla urogenitalisy. 

ia behind the genital ; and ifa paiflila is developed, i4 
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Gagata itchkeea (Sykes). 

Plate I, figs. 3, 4. 

1840. Phractocephalus itchheea, Sykes, Trans. Zool. ^oc. London II, ]>. 373, 
pi. Ixvii, fig. 1. 

1849. Pimelodus itchkeea, Jerdon, Madras Journ, Litt. Sci. XV, p. 341. 

1854. Bagrus itchhsea, Bleeker, Verh. Bat. Oen. XXV, p. 56. 

1864. Macronea itchkeea. Cat. Fish. Brit. Mus. V, p. 84, 

1876. Hemipimelodus itchkeea. Day, Journ. Linn. Soc. London, Zoology X1I» 

p. 571. 

1877. Gagata itchkeea. Day, Fish. India, p. 492, pi. exv, fig. 6. 

1889. Gagata itchkeea. Day, Faun. Brit. Ind., Fish I, p. 209- 

1937. Nangra viridescens, Hora (yiec Hamilton), Bee. Ind. !WX1 X, p. 19. 

1937 Nangra viridescens, Hora Sc IVlisra {gieo Hamilton), Jo'nrn. Bombay Nut. 
Hist. Soc. XXXIX, p. 511 ; ibid. XL, p. 23, 1938. 

D. 2/6; A. 2-3/9-10; P. 1/8; V. 1/5; C. 18-19. 

Gagata itcJiheea is a small, almost cylinderical fish in which both 
the dorsal and tfie ventral profiles are slightly arched. The body is 
only slightly compressed anteriorly, but in the region behind the pcdvic 
fins the compression is more marked. The ventral surface in front of 
the pelvic fins is only slightly flattened and, in consec|uen(H'!, the pcK*.- 
toral fins are placed at a considerably higher level than the ventral 
surface. 

The head is short, globular and rounded anteriorly ; its I(mgtli is 
contained from 3-57 to 4*05 times in the standard length. Tlu^ luught 
of the head at the occiput is contained from 1*25 to 1'50 times and its 
width from 1-16 to 1*50 times in its length. The snout is so mu<th 
rounded that one gets the impression of a pug-hoaded fish and the nos- 
trils are almost directed anteriorly ; it projects beyond tlui mouth for 
a short distance. The eyes are large and dorso-lateral in position ; 
they are not visible from the ventral surface. The diam<‘,ter of the 
eye is contained from 2-20 to 2*75 times in the length of the head, from 
0*60 to 1*00 times in the length of the snout and from 0*03 to 0-87 tinu^s 
in the interorbital distance. The nostrils are large and well formed 
and are situated almost midway between the tip of the snotit and t^lm 
eyes. The median groove on the head extends from between the nos- 
trils to the base of the occipital process, but anteriorly there are lodged 
in it one large and one small fontanels. After the second fontanel 
the groove is very shallow and hardly perceptible posteriorly. The 
edges of the groove are slightly raised to form longitudinal ridges. The 
occipital process is long and narrow, its length is about 3 times its widtli 
at the base ; it is separated from the basal bone of the dorsal fin by a 
short distance. The mouth is small, inferior and horizontal ; it is 
bordered by fleshy lips which are continuous and free at the angles of 
the mouth. The teeth are small, villiform, and hardly perceptible. 
There are four pairs of barbels ; the nasal barbels are small and con- 
siderably shorter than the diameter of the eye ; the maxillary barbels 
are longer than the head and their basal parts stiff ; the membrane in 
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tLeir axils is little developed ; tlie two pairs of mandibular barbels are 
almost equal and are as long as tbe bead behind the anterior border 
of the orbit. The bases of the mandibular barbels are not situated 
exactly in a transverse line behind the lower lip, but those of the inner 
pair are slightly in advance of those of the outer. The gill-membranes 
are attached to the isthmus but the gill-openings are separated ^by a 
distance which is generally less than one-fifth of the diameter of the 
eye. 

The depth of the body is contained from 4*00 to 5-41 times in the 
standard length. The least height of the caudal peduncle is contained 
from 1-14 to 1*85 times in its length. The portion of the body where 
the air-bladder comes in close contact with the skin is not well marked 
externally, but the cubito -humeral processes are fairly distinct. The 
anus is followed by a small urino-genital papilla. 

The dorsal fin is situated in advance of the pelvic fins ; it is generally 
shorter than the head. The dorsal spine is a strong prickle which is 
smooth along both the borders. The adipose dorsal is small, but well 
developed. The pectoral fin is pointed and almost reaches the base 
of the pelvic fins ; its spine is strong and crenulated along the outer 
border but serrated for two-thirds of its length internally. The pelvic 
fins extend beyond the anal opening, but are separated from the anal 
fin by a short distance. The anal fin is short like the dorsal. The 
caudal fin is deeply forked ; both the lobes are pointed, the upper being 
somewhat longer. 

Sykes noted that the colour of the fish is ‘‘ yellowish glossy silver, 
inclining to greenish on the back, and silvery on the belly ; marked 
with dark bluish brown broad spots along the back, head, and at the 
base of the rays of the tail Day remarked that the colour is 
yellowish-bronze, becoming silvery on the sides and abdomen : some 
dark blotches along the back descending to half way down the sides. 
A black blotch on either lobe of the caudal, and another on the dorsal 
fin”. In the specimens examined by us the colour varies only slightly 
from the earlier descriptions, and the saddle-shaped black bands on 
the body though only faintly marked in some are fairly conspicuous in 
others. 

Distribution, — ^As stated by Day, G. itchkeea is found only in the 
rivers of the Deccan. In the collection of the Indian Museum, this 
species is represented from Deolali, Poona, Satara (Bombay Presidency) 
and from the Cauvery in the Coorg State. 

Remarks, — G. itchkeea is intermediate between G, gagata and G, 
nangra in several respects and on account of its wide gill-openings and 
the disposition of the bases of the mandibular barbels is liable to be 
referred to the genus Nangra, Its relatively longer barbels also show 
its affinity to G, nangra, Sykes considered it a close ally of Hamilton's 
Pimelodus tengana, which we have referred to the genus Batasio Blyth, 
G, itchkeea rarely exceeds three inches in length and seems to be very 
common in the waterways at Poona. 



Measurements in mUUmetres of the specimens of Qagata itchkeea (Syhes). 
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Gagata cenia (Hamilton). 

Plate I, figs. 5, 6. 

1822. Pimelodus cenia^ Hamilton, Fish. Ganges^ pp. 174, 376, pL xxxi, fig. 57. 

1854. Pitnelodus cenia^ Bleeker, Ve7'h. Bat. Gen. XXV, p. 58. 

1869, IJ cmipimelodus ce^iia. Day, Proc. Zool. Soc. Lo7idon, p. 308. 

1871. H emipimelodus cctiia, Day, Proc. Zool. Soc. London, p. 288. 

1877. Gagata cenia. Day (in part). Fish. India, p. 492, pi. cxv, fig. 5. 

1889. Gagata cenia. Day (in part), Faun. Brit. I7id. Fish. I, p. 208. 

1890. Gagata cenia, Vinciguerra, An^i, Mus. Civ. Bior. Nat. Geneva (2) IX, 

p. 121. 

1021. Gagata ce^iia, Hora, Mec. Ind. Mus. XXII, p. 182. 

1938. Gagata cenia, Hora, Pec. Ind. Mus. XL, p. 180, fig. 6. 

1939. Gagata cenia. Das, Eec. Ind. Mus. XLI, p. 448. 

D. 2/6 ; A. 2-3/10-12 ; P. 1/7-9 ; Y. 1/5 ; C. 17-19. 

Gagata cenia is a comparatively small and slender fish, in which the 
dorsal and the ventral profiles are slightly arched. The body, however, 
becomes considerably narrow in the caudal region. The ventral sur- 
face in front of the pelvic fins is flattened and horizontal. The dorsal 
surface is somewhat rounded and the head and the body, except in the 
tail region, are moderately compressed. 

The head is flattened on the ventral surface and more or less rounded 
anteriorly ; its length is contained from 3-62 to 4*47 times in the standard 
length. The height of the head at the occiput is contained from 1-29 to 
1*87 times, and its width from 1*40 to 2-00 times in its length. The 
snout is prominent, globular and projects beyond the mouth for a con- 
siderable distance. The eyes are large and dorso-latoral in position ; 
they are not visible from the ventral surface. They are situated either 
in the middle of the head or slightly nearer to the posterior margin of 
the operculum than to the tip of the snout. The diameter of the eye 
is contained from 1*87 to 3*41 times in the length of the head, from 
0*62 to 1*33 times in the length of the snout and from 0-50 to 0*85 times 
in the interorbital width. The nostrils are situated almost midway 
between the eye and the tip of the snout or slightly nearer to the former 
than to the latter. The head is covered with smooth skin, but its dorsal 
surface is marked with two longitudinal bony ridges and the supra- 
orbital bones are also slightly raised above the surface. The median 
groove on the head commences from in front of the nostrils' and after 
a slight interruption is continued to a point in front of the base of . the 
occipital process. The occipital process is about three times as long 
as broad at its base and misses the basal bone of the dorsal fin by a 
short distance. The mouth is small, horizontal and crescentic ; it is 
bordered by fleshy lips which are free and continuous at the angles of 
the mouth. The median portion of the upper lip is swollen and 
plicated ; it forms a prominent fold in front of the mouth. There are 
small and villiform teeth in the jaws. There are four pairs of barbels ; 
the nasal barbels are so minute that they are likely to be overlooked ; 
the basal portions of the maxillary barbels are stiff and there is a thick 
membrane in their axils ; they are slightly shorter than the head ; the 
mandibular barbels are considerably shorter and their bases are situated 
in a transverse series behind the lower lip. In a very large number of 
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specimens there are two finger-likc processes situated in the mid-veni.ral 
line between the bases of the inner mandibular barlxds. Hometiines 
these structures are represented by nodules attac.hed to tlie post-erior 
lips, while in certain specimens they arc entirely abstmt. Thest* 
tures, like the barbels, are probably tactile in fuiud-ion. 'Tlus gilI»o|Mni- 
ings are somewhat restricted on the ventral surfae.e by a tiarrow istlimuH : 
the distance between the gill-openings is conta!n<xl from 0*15 t<o OdiJi 
times in the diameter of the eye. 

The depth of the body is contained from 4*0 to (rO tatmw in t-he. 
standard length. The least height of the caudal pcnluiKdo is (ujui.ained 
from 1*27 to 2*14 times in its length. The portion of the body when^ 
the air-bladder comes in contact with the skin is not w(dl markc<l o.xtcr« 
nally and the cubito -humeral processes ar(‘, i\ot so |)ronnttent. Tin*, 
urino-genital openings are similar to those described above for Gmjaki 
gagata {vide supra, p. 16). 

The dorsal fin is obliquely truncate and its base is situat^xl wholly 
in advance of the pelvic fins ; it is usually shorb^r than iJic head, but 
in rare cases it may be just as long as the head. The dorsal spina is a 
short, strong prickle which is smooth along the posterior border but is 
finely serrated along the anterior border, ospecially along tlu^ distal 
portion. The adipose dorsal is short but well marked. (Jtmcrally thi^ 
pectoral fin is shorter than the head, but sometiim^is it is (xpial to or 
even slightly longer than the head ; they arc sc^parabxl from the ptdvii^ 
fins by a considerable distance. The pectoral spine is denti(;ulat^<l in 
the middle along its inner border and serrated along the dist 4 d half of 
the outer border. The pelvic fins reach as far as or exbmd slightly 
beyond the anal opening. The anal fin is short and low. The (caudal 
fin is deeply forked and both the lobes arc sharply poinbKl ; thes upper 
lobe is somewhat longer than the lower. 

Hamilton noted that “ The general colour is silv('.r, witli some dusky 
on the back, and the bars descending to the lateral lines. The end of 
the tail is black ; and the first fin of the back, and that of the t-ail, are 
stained with the same colour. The eyes are silver-coloured.’’ He had 
also noted that the back was marked with four transverse bars. Day, 
who regarded this species as comprising of young indivicluals only, 
stated that The young are of a yellowish bronze colour, bec.oming 
silvery oii the abdomen : they have three dark bands over the head 
and four more over the back, descending as low as the lateraldina. 
Caudal with a semi-lunar black band, or a black blotch on each lobe : 
a dark mark across the dorsal fin.” The specimens in the oolieotion of 
the Indian Museum vary slightly as regards colouration but in general 
agree closely with Bay’s description. 

Hamilton described this species from the northern 
parts of Bengal, but as Bay had confused Gagata gagata with G. cenia 
It IS not possible to accept the range of distribution of this species given 
y him. ^ In the collection of the Indian Museum, it is represented from 
me Punja^ Belhi, Nepal, Bihar, Orissa, Bengal, and Assam (including 
Chmd^ Drainage System). It rarely exceeds six inches in length and 
was onpnallj" “•* bed by Hamilton from specimens about three inches 
m knguh. ^ ■, i;r. . ; 
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Gagata vifidcscens (Hamilton). 

Plate I, figs. 7, 8. 

^ 1822. Pimelodus viridescens^ Hamilton, FmJi. Ganges, pp. 17,1, 170, pi. 

50. ^ G 

1854. Pimelodiis viridescnis, Bleeker, Verh, Bat. Gen. .XXy, p- Oo* 

1877. Nangra pnnetata. Day, Fish, India, p. 494, pi. <’xv, lig. «. 

1877. Nangra viridescens. Day, Fish. India, p. 494, pi. . 

1889. Nangra punctata. Day, Faun. Brit. Ind. Ftsh.fp. 7b. 

1889. Nangra viridcscens. Day, Faun. Brit. Ind. Fish. 1, p. -1*.. 

D. 1/6; A. 2/9; P. 1/8; V. 1/5; 0. 21. 

In Gcigatd virridescens the head and the body in front <>i the anal fin 
is greatly depressed and the ventral surface is fiattonocl. The tail in 
somewhat compressed and subcylindrical. The dorsal profile^ is jdigliily 
arched, while the ventral profile is straight and hori^sontal in iront ol; 
the anal fin. 

The head is large and broad, it is covered with ininiitxi spinc-liko. 
structures ; its length is contained from 3*00 to 3*18 tinu'-B in tlu‘. 
standard length. The height of the head is contained from 1*63 to 1-78 
times and its width from 1*27 to 1*31 times in its length. Tlie snout ih 
broad and rounded in front ; it projects beyond the mouth for a <;ou- 
siderable distance. The eyes arc of moderate size and dorso-latcTal in 
position ; they are not visible from the ventral surfatio. Th(3 ey<^B arc 
relatively larger in young specimens and arc situated almost in ilu^ 
middle of the length of the head; their diameter is (‘ontaiiuMl from 
3*50 to 4*16 times in the length of the head and from 1*37 to 1*75 limes 
in the length of the snout. The intcrorbital distance is (Mjual to tho 
diameter of the eye. The nostrils are well-formed, rounded aportun^s ; 
they are situated much nearer to the tip of tho snout than to the 
The median groove on the head is pointed both anteriorly and posb^riorly, 
and extends from in front of the nostrils to the base of tho otK‘lpii.al 
process; behind the 'level of the eyes there is a slight ridge across tins 
groove. The occipital process is long and club-shaped ; its width at 
the base is contained about 4 times in its length ; it missos tho basal 
bone of tho dorsal fin by a short distance. Tho mouth is wide, inferior 
and horizontal ; it is provided with fieshy lips which are (sontlnuous 
at the angles of the mouth. The anterior lip is papilla ted, and l>oth 
the lips at the angles of the mouth arc plicated. The posterior lip is 
also somewhat roughened along its middle part. Tho teeth are small 
and villiform ; they are arranged in bands in tho jaws. Thiuo arc 
four pairs of barbels ; the nasals arc minute or rudimentary and are 
liable to be overlooked altogether ; the maxillary barbels conskier- 
ably shorter than the head, are provided with stiff basal portions which 
lie in lateral grooves ; the mandibular barbels are much shorter and 
their bases are situated wide apart, those of tho inner pair are con- 
siderably in advance of those of the outer pair. The gill-openings are 
wide and extensive ; the gill-membranes are confluent with each other 
and with the isthmus in the mid-ventral line. The width of the isthmus 
is very narrow. 

The depth of the body is contained from 4*45 to 4*54 times in the 
standard length. * The least height of the caudal peduncle is contained 
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from 1*63 to 1*71 times in its lengtli. The portion of the body where 
the air-bladder comes directly in contact with the skin is not well marked 
externally. The cubito-humeral processes are well developed. The 
external nr in o -genital organs are similar to those described in G. gagata 
{vide supra, p. 16). 

The dorsal fin is short and low, and is situated wholly in front of 
the pelvics ; it is considerably shorter than the head and is provided 
with a small, strong spine, which is smooth along both the liorders. 
The adipose dorsal is short, but well marked ; the length of its base 
is almost equal to that of the rayed dorsal. The paired fins are hori- 
zontally placed ; the pectorals are shorter thaii the head and provided 
with a very strong spine which is smooth along the outer border, but 
is strongly denticulated internally. The pectorals are separated from 
the ventrals by a considerable distance. The pelvics are small and 
pointed and extend beyond the anal opening. The caudal fin is deeply 
forked, with both the lobes pointed and subequal. 

Hamilton stated that in his Pimelodus viridescens The sides arc 
silver coloured, the belly livid, and the fins of the back and tail spotted.’’ 
The back is noted to be reddish-brown, crossed by three green bars ; 
and with opaque spotless sides Day described the colouration of his 
Nangra punctata a,s follows : coppery, glossed with gold on the sides : 

a black blotch on occiput, and three or four along the back descending 
half way down the sides. A black band on dorsal, and some blacfe 
markings on the caudal.” In his N. viridescens, which seems to repre- 
sent young specimens, the colour is “ glossy greenish-brown on the 
back, with two very light green bands passing one from the base of 
either dorsal fin to the middle of the depth of the body. A dark band 
on the dorsal fin and spots on either lobe of the caudal ”. In a young 
specimen, 44*5 mm. in standard length, besides the two short bands 
mentioned by Day, there are two other, one obliquely passing through 
the posterior part of the head and another on the back in front of the 
base of the caudal fin. The colouration of the larger specimen corres- 
ponds fairly closely with that of Day’s N. punctata. 

Distribution. — Hamilton described this species from the rivers of 
the northern parts of Bengal, but Day noted Bivers of ISTorthcrn 
Bengal, not uncommon in the Junona at Delhi, and also found at Poona 
in the Deccan”. The two specimens we have referred to G, viridescens 
are from Bengal and Assam respectively and we doubt whether the 
range of this species extends to the Deccan. 


Standard length. 

Measurements in millimetres, 

Tezpur, Assam. 

75*0 

Barakar, Santal 
Parganas. 
44-5 

Length of head 


25-0 

14-0 

Height of head at occix>ut 


14*0 

8-5 

Width of head . . . 


19*0 

11-0 

Length of snont 


10-5 

5-5 

Diameter of eye 


6-0 

4-0 

Interorhital width 


6-0 

4-0 

Depth of body 

. . 

16-5 

10-0 

Length of caudal peduncle 


9-0 

6-0 
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Measurements 

in millimetres. 
Tezpui’, Assam. 

8an 

Vargarms. 

Least JieigLt of caudal pedunclo 

Longest ray of dorsal 

15-5 

8*0 

Length of dorsal spino 

9*5 

(b5 

Length of pectoral . . 

18-0 

12*5 

Length of pectoral spino 

16*0 

11*0 

Length of ventral 

12-0 

7*0 

Longest ray of anal . . 

14*5 

8*5 

Length of base of anal 

9*0 

0*5 

Length of base of adipose dorsal 

9*5 

(>*r> 


-Oagata nangra (Hamilton). 

Plate I, figs. 9, 10. 

1822. Pimelodus nangra, Hamilton, iHsh. Ganges, pp. 193, 378, pi. xi, lig. <13. 

1854. jPimelodus nangra, Bleelcer, Verk. Bat. Gen. XXV, p. 58. 

1871. Macrones nangra. Day, Proc. Zool. 8og. London, p, 288. 

1877. Nangra huclianani. Day, Pish. India, p. 494, pi. cxiii, lig. 3. 

1889. Nangra huclianani. Day, Faun. Brit. Ind. Pish. I, p. 211. 

D. 2/9-10 ; A. 3/10 ; P. 1/9 ; V. 1/5 ; C. lG-17. 

Gagata nangra is a small and slender species in wliic.h tlu‘, dorsal 
profile is slightly arched, while the ventral profile is hori^.ont.aJ in 
of the pelvic fins and thence rises gradually to the tail. The body is 
compressed from side to side, more so in the tail region. Tlu^ vivnt.ral 
surface of the head and the anterior part of thc^ body axx^ fiatt<m(Hl. 

The head is sharp, long and oval ; its length is contaiucHl from 3*83 
to 4*18 times in the standard length. The height of the h(iad is con- 
tained 2*0 times and its width from 1*06 to 1*50 tim<‘,s in its length. TIh^ 
snout is long and pointed, and projects in froixt of th.(i itioutli for a con- 
siderable distance. The eyes are relatively small and doxso-lateral in 
position ; they are not visible from the ventral surfaces. The diameter 
of the eye is contained from 5*38 to 6-00 times in the length of the IkukI , 
1*20 times in the length of the snout and from 1*20 to 1*33 times in th(^. 
interorbital width. The two nostrils of each side arc well mark(Ml iind 
are placed nearer the tip of the snout than the eye. The median groove 
on the head is broad and extends from between the nostrils to tln^, bas(‘. 
of the occipital process ; the lateral edges of the groove a, re raised int<(» 
slightly elevated longitudinal ridges. At the skIckS of tlui groovii in 
the posterior region of the head there arc two pairs of fontajnls. T1 h,‘. 
occipital process is broad and long; it is almost twice a-s long a,s broad 
at the base and almost extends to the basal bone of tlas dorsal hii. Tlu‘< 
mouth is inferior, crescentic and horizontal ; its width is almost (‘.<|ua.l 
to the length of the snout. The lips are visihh^ as definit(‘, si/ruc‘t.nr<*s 
only near the angles of the mouth. The teeth nvo minute a.ud iu 
upper jaw are situated outside the mouth. uro four ])air8 of 

barbels ; the nasal barbels are almost as long as the head ; th<‘. maxillary 
barbels are provided with stiff basal parts and (ixtend to tlu‘. anai fin 
or beyond ; the outer mandibular barbels are more tlum. orui juid a luilf 
times as long as head while the inner pair is equal to tluj Jiead b<dnn<I 
the nostrils. The bases of the inner pair of maiuiilnilar barhedn arc 
situated in front of those of the outer pair. The gill-op(niiiigs ans wide 
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and on tlie ventral surface extend anteriorly to the median line ; the 
gill-membranes are united with each other. 

The depth of the body is contained from 6*90 to 8*37 times in the 
standard length. The least height of the caudal peduncle is contained 
from 2-20 to 2*75 times in its length. The portion of the body where 
the air-bladder comes in contact with the skin is not well marked ex- 
ternally. The cubito-ii umeral processes are, however, well developed. 

The commencement of the dorsal fin is situated well in advance of 
that of the pelvics, but its base extend over the pelvic fins ; its longest 
ray is greater than the head but the spine is somewhat shorter. The 
dorsal spine is a strong prickle which is smooth along both the edges. 
The adipose dorsal is short but well marked. The paired fins are hori- 
zontally placed, they are somewhat shorter than the head and are sepa- 
rated from the pelvic fins by a considerable distance. The pectoral 
spine is strong and broad ; it is smooth along the outer border but is 
strongly denticulated internally. The pelvic fins are long and pointed ; 
they extend beyond the anal opening but do not reach the base of the 
anal fin. The coaidal fin is deeply forked with both the lobes sharply 
pointed. 

Hamilton noted that the colours of Gagata nangra are rather agree- 
able, being silver, with some green on the back, and a faint brown streak 
acj'oss the foremost back fin, and another across the fin of the taib*. 
According to Day, the colour is muddy, with three indistinct vertical 
greenish ^ half bands”. In the specimens examined by us, there is a 
short, faint longitudinal band below the base of the dorsal fin and another 
along the lateral line. There is a vertical bar at the base of the caudal 
fin and the dorsal surface of the head is dusky. 

Distribution, — Hamilton found this species in the Kosi river, but 
Day extended its range to tlie Ganges, Jumna and Indus. Tlxe two 
specimens of G. nangra examined by us were collected from the river 
Hooghly at hTawabgimj. 


This species can be readily distinguished by its longer barbels, 
snout and extensive gill-openings. 

pointed 

Measurements in millimetQ''es. 

fcstanclard longtli 


33*5 

34*5 

.Length of head 


8-0 

9*0 

H(3ight of head at occiput 


4*0 

4*6 

Width of head 


7-5 

6*0 

Length of snout 


1*8 

1*8 

L>iainctor of oyo 


1*5 

1*5 

lutororbital width 


1*8 

2-0 

Depth of body 


4-0 

5*0 

Length of caudal piodunolo 


5*5 

5*5 

Ijeast height of caudal peduncle 


2*0 

2*5 

Longest ray of dorsal 


9*0 

10*0 

Length of dorsal spine 


7-0 

8*0 

Length of pectoral 


6*8 

8*0 

Length of pootoral spiuo 


5*2 

6*5 

Length of ventral 


6*0 

6-8 

Longest ray of anal 


7*4 

9*6 

Length of has© of anal 


5*0 

5-0 

Length of base of adipose dorsal 


6*5 

7-0 

C 2 
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X. Fishes of the Genus Batasio Blyth. 

In the preceding article of this series, attcmtion is flircHde.d to tlu'. fac.t 
that considerable confusion prevails regarding th('. taxonomi<; validity 
and the generic limits of Batasio Blyth, and referenoo has been ina,<I<^ 
to the more salient features by which it can be distinguislunl frottv tins 
snperhcially allied gemxs Gagata. In this article wc give a detailed 
historical and taxonomic account of the genus, and (les(^riptionH <d* thci 
species which we assign to it. A now species of Batasio has becui dis- 
covered from Travancore, S. India, and the range of one"- of th(". Indian 
species, B. tengana, has recently been extended by Hora and Gupta^ 
to the Malay Peninsula. These new records of the distribution of the 
genus from such widely separated localities are very significant from a 
zoogeographical point of view and lend considerable support to the 
hypothesis advanced by one of us^ that the similarity in the fish-fauna 
of the Malay Pegion and of South India is due to the migration of the 
southern Chinese fishes to both the regions along mountain ranges at 
a time when the geographical features of these countries were different 
from what they are to-day. The migration of Batasio from Burma 
and Assam to Travancore was probably along the old Satjxura trend 
of mountains as far as the Western Ghats and thence along the Ghats 
to the south of the Peninsula. 

Batasio Blyth. 

I860. Batasio, Journ. As. Soc.„ Bengal XXIX, p. 149. 

1862. ? Batasio, Bleoker, Atl. IcMhyol. II, p. 9. 

1863. ? Batasio, Bleeker, Ned. Tijds. Dierh. T, p. 94. 

1921. Macronoides, Hora, Bee. Ind. Mus. XXll, p. 379 (1921), 

In 1860, Blyth® established the ginus Batasio to accoinTnodat.(^ a 
group of Bagroid fishes and characterised it as follows : - 

y A Bagroid form well worthy of distinction ; (iomprising a mm^bor of sniall 
species with round and prominent ngiuzzle, and the contra(ttwi rnotith f spoiling IVom 
below : with eight, or sometimes (?)''six, cirri, which are very short, the maxillary 
cirri scarcely passing the eye in some. Palatal band of eontiiiuouK with the 

mass of maxillary teeth, or separated only by a slight groove. Rest as in Bagrus 
(veriLs). 

“ Type. B, Buchanani, nobis ; Pimelodus batash, H. B.” 

Blyth did not examine any specimen of Hamilton's^ IHm.elodus 
batasio, but described a new species, B. affinis, from Tenassiulm. He 
observed that : — 

‘‘ To the same typo, but with shorter adipose dorsal, app<n’tain the. tcfigami, 
man^mara and ramn of Bucjbanan Hamilton. B. chandafrMra is r(4errf'i<l io Bihm^ 
dta by M. Valenciennes, and is described by Hamilton to have otily l.wo <urri ; hut 
ms unpublished figure represents six cirri distinctly, and in all this gnnip the minuta 
mrri are discernible with difficulty and arc extremely liable to b(^ overloohod. To 
Bagrus capenses of Sir A. Smith’s ‘ niustrations of S. African Zoology ’ would ap- 
pear also to be refei*able to this particular division.” 

Bleeker^ considered Batasio a doubtful genus, but tissigncHl it to the 
phalanx BagricJithyes and stirps Bagrini. Giinthcr^ evidently n^ganhul 

\ Hora, S. L. and Gupta, J. 0., Bull. Baffies Mus. Singapore, No. 17 (1941). 
r . 7 - XXXIX, pp. 255, 256 (1937) ; iVoc. Nat. fnst. ScL 

IV, p. 406 (1938), 

® E., Journ. As. Soc. BengaZ XXIX, pp. 149, 150 (1800). 

^imlton, P., Bi$h. Ganges, p. 179 (Edinburgh, 1822). 

® Bleeker, P., Ned. Tijds. JDierk. I, p. 94 (1861). 
e Gimthex, A., Cat. Pish. Brit, Mus. V, p- 83 (1864). 
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it as a synonym of Macrones, for lie described both. Pimelodus hatasio 
Ham. and Batasio affinis Blyth. in this genus. Day^ included it under 
Gagata and remarked in a footnote as follows : — 

“ Genas Batasio, Blyth, is said to comprise fishes with the barbels -shorter 
than the head and teeth on the palate, examples : Bimelodus batasio, H. B. (the 
author merely says of the teeth, that those ‘ in both jaws are crowded ’), P, tevigana, 
H. B., B. ajfims, Blyth, P. rama, H. B. The two first probably belong to genus 
Gagata, the third to M act ones, and the last two to Liocassis.'*'’ 

Vinciguerra^ discussed the systematic position of Batasio in regard 
to Macrones and other allied Bagrid genera, but did not consider it 
distinct from Macrones, He described a new species M. dayi from 
Meetan and Toungoo which is stated to be closely allied to Batasio 
affinis Blyth. 

Jordan in his Grenera of Fishes ’ (p. 294) stated that Batasio Blyth 
replaces Gagata Bleaker. In view of the confused taxonomic position 
of Batasio, one of us (S. L. H.) did not realize its generic limits when 
he created the subgenus Macronoides^ for Macrones affinis (Blyth), 
M, dayi Vinciguerra and M, marianiensis Chaudhuri.'^ Macronoides was 
characterised as follows : — 

This new subgenus is proposed for species which differ from typical Mac- 
rones in the possession of a distinct ventral mouth bordered by fringed lips ; in hav- 
ing short barbels not exceeding the length of the head ; in the mandibular pairs 
of barbels being disposed in a transverse row across the mandible and in the pos- 
session of open pores on the ventral surface of the head just behind the mouth. 
In general faoips tke fish of this subgenus show a remarkable resemblance to those 
of the genus Gagata, from which, however, they are easily distinguished by the 
crescentic band of teeth and a free air-bladder in the abdominal cavity.” 

In examining the collection made by Messrs. Gr. E. Shaw and E. O. 
Shebbeare froni the Terai and Dimrs, one of us (S. L. H.) found repre- 
sentatives of Hamilton’s little kfmwn species — Pimelodus batasio — and 
found it to belong, to his genus Ufacronoides. He, therefore, suggested 
to Shaw Sc Shebbeare® to revive Blyth’s genus Batasio and to describe 
this fish sLS'^Batmio hatasio (Hamilton). 

Having cleared the systematic position of Batasio Blyth from a 
study of the fresh material of B, hatasio (Ham.) obtained from its type- 
locality, we may now consider which other species can be assigned to 
this genus. We have indicated above {vide sujgra, p. 13) that Hamil- 
ton’s Pimelodus tenganaf as surmised by Blyth already {vide supra, 
p. 28), belongs to this genus. In a recent collection made by one of 
us (S. L. H.) from the Terai and Duars there are several specimens 
'which are referable '"to this species, though the colouration, which is 
variable, differs from that described by Hamilton. He observed that : — 

“ The body is diaphanous, with a silver coloured membrane invest- 

ing the viscera and spine, and with a gloss of gold on the sides. On the back are 
many black dots, which are collected into a spot above each pectoral fin, and also 
on the crown of the head. The fins of the back and tail also are dotted, so that 
the edge of the last is black, and several spots are formed on the first.” 


^ Day, B., Pish, India, p. 492. (1877). 

^ Vinciguerra, D., Ann, Mus. Civ, Stor, Nat, Genova (2) IX, pp. 211-217, 230-235 
(1890). 

a Hora, S. L., Mec, Ind. Mus. XXII, p. 179 (1921). 

* Chaudhuri, B. B., Bee. Ind, Mus. Vfil, p. 253, ph xi, figs. 1 , la, Ih (1913). 
a Shaw, G. E- and Shebbeare, E. O., Joum, Roy, As, Boc. Bengal, Science III, pp* 
97, 98, text-fig. 98, 1937 (1938). 

» HamiXton, B., Pish, Ganges, p. 176, pi. xxxix, fig. 58 (Edinburgh, 1822). 
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Hamilton, found tliis species in tlio Bralimapiitra river at Ooalpara* 
In tlie adult specimens from tlie Torai and Diiars the colouration in nune 
or less similar to tliat described by Hamilton but in tluj youngisr 
mens tlie body is marked witli a few oblique bands aiul s[)otH, and iim 
distal balf of the anterior rays of the dorsal fin is bla(‘Jv. On tiu\ wholt^ 
the colour seems to vary considerably with age {vide infra ^ p. 38)* 

In describing Batasio qffinis, Blyth’^ remarked ; — 

“Exceedingly like B. Buchanani, aa dosorilxHl by Buchanan HaTuiHon atul 
rn* unpublished coloured drawings ; wherc^as liis publiniicd ligun.^ 

xxiii, f. 60) refers to his Pimelodus carcio, which, is a true Hagmn with 
nioderately long maxillary cirri : — ^but having 12 instead of 16 anal rays* no din- 
tmet longitudinal black stripe on each side of the body, but a teiuhuioy to hIu)W 
three or four black broad cross-bands, more or loss distinct, btwickw a rt>und hla<‘k 
spot near the gill-covcrs, as in the other. The first dark band iiroceeds o»bU(UHtly 
aownwards from^ the fore-part of the first dorsal, to some distance below the lateral 
lino ; and posterior to this first band are obscure traces of throe or four otluu's, the 
last at base of tail. On the membrane of the dorsal fin is a largo blackish spot, 
consisting of minute dark specks.” 

The type of Blyth’s species is preserved in the collection of the 
Indian Museum, and though its colouration has faded there can be 
no doubt of its identity with the specimen of Hamilton’s Fimelodus 
tengana from the Tista Kiver System. 

In his ^Supplement’ to the ‘Fishes of India’ (1888, p. 805), Bay 
described Leiocassis fluviatilis, a species of freshwater fish found by Bay 
m Col. Tickell’s “ volume of beautiful coloured drawings of BiirnK^s(' 
Fishes with their descriptions”, of whicli Col. Tickell is ‘stated to hav(‘ 
obtained four examples, the largest inches long from tlio Anin, 
a steam rising near Weywoon, Wagroo in the Tenasscrim Proviticu^s 
The identity of this species is still in doubt, but ree-entl^ .IToni and 
Gupte examined six specimens from the Chendoroh Lake, Perak, in 
the collection of the Baffles Museum, Singapore, whi(d) they rtvh^rred 
to this species. The most characteristic feature of L. flmiialilix its 
colouration, which, according to Day (loc. ciL), is as folhws 

, Yellowish horny with darker shades of olive hrown on the snout iUid nliinp 
tne back, also some cloudy marldngs. A largo black blotcti on the latoral-liin- 
above the anal fin, another botwoon tho pectoral and first dorsal. Tip of <iorsai 
anti ends of both caudal lobes black.” 

- In the examples from Perak the black blotoli on t,h<^ lateral litu^ above 
the anal fin is very conspicuously marked, whihi the anterior hlote.h r(f- 
presents the area against which tho air-bladder counts din^ct.ly in t!<»n- 
tact with the skin. Another conspicuous feature of thcs(! ()xampl(‘H 
IS an oblique horseshoe-shaped band lying in front of tins first dorsal 
fan and descending on the sides to below tho lateral lino. Romotiino.s 
this ba^ breaks up into a dorsal blotch and two ()bli<nn‘. bars on f,he 
sides. There is a submarginal band on tho dorsal fin and tho tips of 
tfae caudal fins are somewhat dusky but not black. 

Day observed that with tho exception of the mii.villary pair of barbels 
no otl^rs were detected. We find that there are two pairs of tnatuli- 
Duiar barbels, the outer being more or loss equal to tho diameter of th<% 
eye while the inner are very rudimentary. Tho nasal bari.ols ox<;ena 

» Blyth, E., Joum. As. Soc. Sengal XXIX, p. 149 (1800). 
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to the front border of the eye or slightly beyond it. The maxillary 
barbeln, as noted by Day, extend as far as the posterior border of the 
orbit. 

A comparison of the Perak examples with those of Pimelodus tengana 
irom the l^astern Himalayas and of Batasio ajfinis from Tenasserim 
leavers little doubt of their identity. We are, therefore, led to conclude 
that Day's Leiocassis fluviatilis is a synonym of Batasio tengana (Ham.). 

Vincigeurra's^ Macrones dayi is stated to be closely allied to Leio- 
cassis Jkimiatilis 3.)ay and Batasio affinis Blyth, only differing in pro- 
portir)!!.^ and colouration. From a study of a large number of speci- 
mens we [lave found that such differences have no specific value and 
wo a-re of opinion, tluu’cfore, that M. dayi is also a synonym of Batasio 
tengana (Ham.). Chaudhuri’s^'^ M. marianiensis , described from the 
Bnxlnnaputra River System, Assam, and later recorded from the streams 
at the base of the Eastern Himalayas, is also a synonym of B. tengana. 
Tfie species described and figured by Shaw and Shebbeare^ as Leiocassis 
ram, a is also referable to B. tengana. Regarding tins species Shaw and 
Sludibeare noted : — 

“ 111 genera] appearance resembles tliose species of Mystus which have a slioul- 
(lor-bloXch and longitudinal bands but has much shorter barbels. It therefore 
somewhat resembles Batasio hqtasio from which it is distinguished by having a 
shorior adipose fin and a longer anal.” 

iiecently we obtained a number of specimens from Travancore in 
which the body is of deep gray colour and is devoid of any transverse 
ohlifiue bands or spots. These specimens are of a somewhat larger 
siz(^ and on morphological characters represent a new species of Batasio. 
In the present-day discontinuous distribution of this genus we have 
another record of the common origin of the fauna of the Malay Peninsula 
and that of Peninsxilar India. 

Besides Batasio ha,tasio (Ham.) and B. tengana (Ham.), there are 
two other species of Hamilton's Pimelodus which have been assigned 
by Blyth to Batasio, viz., P. chandramara and P. rama. Hamilton^ 
recognised the great similarity "between these species and separated tliem 
on the following characters 

P. chandramara. P* rama. 

1. Two barbola. 1- Six barbels. 

2. BiaphanouB with clusters of black dots ; 2. Diaphanous, yellowish without dots. 

gohlou striiio along lateral line. Black spot on nape, divided into 

four lobes. 

ti. A. 17. ' 3. A. 15. 

As pointed out by Blyth, Hamiltou's original figure of P. ohandra- 
mara^ shows six 'distinct barbels. The other two points of difference 
are not of specific value as the colour may vary according to habitats 


^ Vinciguerra, D., Ann. Mns. Giv. Stor. JSfea. Genova (2) IX, p. 230 (1890). 
a Chaudhuri, B. L., Bee. Xnd. Mus. VIII, p. 253, pi. xi, figs. 1, la, 16 (1913). 

3 Shaw, O. E. and Shebbeare, E. O.,journ. Boy. As. /Soc. Bengal, Science III, p. 90, 
text-%. 88, pL 3, fig. 4. 1937 (1938). 

^ Hamilton, E., Fish. Ganges, pp. 162, 176 (Edinburgh, 1822). 
ffl Vide Hora, S. B., Jfem. Ind. Mtis. IX, pi. xxi, fig. 6 (1929). 
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and ihe difiPetence in the iiuitiber of anal rayn may be dtio k) indmdnal 
variation. Both tlie specieB wore described from Northern 

Hamilton’B dcBcriptious of both the spwieB are. brief and inadiH^ 
for their specific determination, and, as pointed out by Blyih , 

there are disorepancioB between his deHcriptionH aiul figures, ror uih* 
tance, Hamilton stated in his description that I\ ehundfawnfft 
sesses only “ two tendrils whereas in his uupxiblislHHl fignn^ (> barbe s 
are distinctly shown. The consideration of the number of barbels 
alone seems to have led Swainson® and Cuvier & VahuKUimneH to *’^dei 
P. cJiandramara to the gimera Sihnia and Silundici respiKd/iyely* * 
may be stated without any fear of contradiction that Haniiltou*H specK.'B 
does not belong to either of these genera. ^Blyth placed it in the genus 
Batasio hut without examining any specimen of the species ; his con- 
clusion seems to have been based on a study of the unpublished drawing 
of the species. In the two species of Batasio referred to above, ^ there 
is a distinct nasal har heb which is neither descr ibed nor shown in the 
figure of "^ISunfEer^ referred P. rmna 

very doubtfully to the genus Rita^ but considering the large size of its 
eyes, general facies and habitat, it is difficult to place it among 
Day® examined a specimen from Assam, which undoubtedly belongs 
to this species and regarded it as Leiocassis.^ On a careful analysis of 
Day’s description it is found that the species shows affinities with both 
Batasio and Leiocassis, For instance, the subcutaneous nature of th<i 
eyes is a character of Leiocassis, but their relatively largo size is a (dia,- 
racter of Batasio. The absence of the nasal barbels, however,^ preclu<ies 
it from either ofJihe» genera. We have examined Day’s. Bpecimen iroiu 
AssaM,'' which is in a poor state of preservation, and have found opim 
pores along the lower jaw and edges of the gill-oovors which arc charaiJ- 
teristic of Batasio. In view of what is stated above, and in the abseneci 
of good and reliable material it is perhaps desirable to keep Fimelodus 
rama in a separate genus for which Bleoker has already proposed the 
name Rama. 

In 1931, H. M. Smith’ described from Siam a strikingly marked 
little catfish and referred it to the genus Mystus. The coloij ration 
and general build of this species, M. havmolleri, are yoxj similar to 


najpur disux^ui.. jlii jruriiian Jtie records it as termed „ 

Ktiimaia at BhoMhat. In the ‘Bishos of tho Ganges’ , ho remarks that P- t 
from tke Brahmaputra. The fish I have hero dosoribod from tho samo locality, appears 
to be a link between the two forms, as the Assam ono is said to Jiav<i on nap<’' a largo 
black spot divided into four lobos, and which is not present in my spiwimens, which it 
is said to differ from P. ckandramara. chiefly in the latter being deficient in this 
mark. I have referred my specimen to P. rama as it came from Assam. 

® Swainson, W., Nat. Eist. Classification Pish. Amph. Kept. II, p. 305 (1839). 

3 Cuvier, G. and Valenciennes, A., Hist. Nat. Poiss. XV, p. 49 (1840). 

* Gunther, A., Oat. Pish. Brit. Mns. V, p. 92 (1864), 

® Bay, B., Pish. India, p. 451 (London, 1877). 

® Began {^Ann. Ma>g. Nat. Hist. (8) II, p. 547, 1913] ol>serv(?d that ** Pimchduft rtmm 
Ham. Buch., from Bengal and Assam, is placed by Day in Liocassis (Pish, liidia, p. 451 
pi. caev, fig. 2) ; it Seems improbable that this little fish really ladongs to the genus but 
if it does, the large eye and minute mandihulary barbels distinguish it from all the other 
species”. 

7 Smith, H. M., Proc. E. jS. Nat. Mm. LXXIX, Art. 7, p. 24, fig, 24 (1931). 
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Batasio tengana, tliougli in the size of its eyes, barbels and adipose dorsal 
it is somewhat different. It is stated to be provided with “ a trans- 
vt^rse row of 4 large pores behind lower lip ; entire snout thickly beset 
with minute pores A more detailed description of the species is ne- 
<a\s8a,ry to dctcirmine its precise specific limits but there can hardly be 
a,ny doubt of its position in the genua Batasio. In fact, its resemblance 
to B. tengamci is so close that, in the present state of our knowledge 
w(^ c'.onsider that the differences between the two are not of specific value. 

From thf^ alxjve it will be clear that in the present state of our know- 
ledge only tliree Indian species can definitely be assigned to the genus 
Batasio. Those can be distinguished by the following key : — 

Key to the Indian species of Batasio Blyth. 

A. Base of adij^oso dorsal considerably longer than 

that oF anal. 

1. Body marked with, longitudinal bands ; a con- 
spicuous dark spot above pectoral. [Me- 
dian groove on bead continued on occipital 
proc<‘ss for some distance ; occipital process 
extending over basal bone of dorsal and 

meeting first dorsal spine ; no pores on dor- '* 

sal surface of head.] , . . . B. batasio. 

TT. Body without longitudinal bands or spots. 

[Median groove on head extending to base 
of occipital process ; occipital process sepa- 
rated from basal bone of dorsal fin by a 
considci'able distance ; pores on dorsal sur- 
^Face of head present] . . . . B. travancoria. 

B, Basc^ of adipose dorsal shorter or oq^ual to base of 

anal. [Mi-dian groove on head extending to end 
f>r (X'eipital jn'oeeas and in its posterior portion 
containing basal bone of dorsal fin ; no pores on 
dorsal surfaco of head ; body marked with oblique 
vertical bands or spots.] . . . . B. tengana. ^ , 

Batasio batasio (Hamiltou). 

Plate II, figs. 4-6. 

1822. Pinielodns batasio, Hamilton, Fish. Ganges, pp. 179, 377. (The drawing 
on pL xxiii, fig. 60 does not refer to this species, but to P. carcio 
(h^Hcribed on p. 181). 

1839. Bagrus batasio, Cuvier and Valenciennes, Hist. Nab. Poiss. XIV, p. 425. 

1860. Batasio Buchanani, Blyth, Journ. As. Soc. Bengal XXIX, p. 150. 

1802. ? Batasio Buchanani, Bleeker, Atl. Ichthyol. XI, p. S. 

18(53. ? Batasio Buctianani, Bleeker, Ned. Tijdschr. Bierkund. I, p. 94. 

1864. Mucroncs batasio, Gunther, Cat. Pish. Brit. Mua. V, p. 83. 

1877. Gagaia batasio, 'Day, Pish. India, p. 493, pi. xeix, fig. 5 (Hamilton's MS. 
drawing reproduced). 

1889. Oagata batasio, Hay, Faun, Brit. Ind. Fisb. I, p. 209, 

1929. Pivivlodus batasio, Hora, Mem. Ind. Mus. IX, pL xxii, fig. 3. 

1938. Batasio batasio, Shaw and Shebbeare, Journ. Boy. As. 8oc. Bengal, 
Bcience III, p. 97, fig. 98. 

L, 2/7; A, 3-4/9-10; P. 1/5-8; V. 1/5; C. 17. 

Batasio batasio is a medium-sized species in which the dorsal and 
the ventral profiles are moderately arched. The dorsal profile rises 
gradually from the tip of the snout to the origin of the dorsal fin whence 
it slopes down gradually to caudal peduncle where it is horizontal.' 
The ventral profile is horizontal and flattish just for a short distance 
between the head and pelvic fins, thence it rises gradually towards 



of the Indian Museum. f Vol. XlVIIf 

SlVgion convprossed from Bi<le to Hide, ,nore iu t:!u< 

of a niodorato sizo and dorso-l‘^jfn-ri»l *4.* xi * * ^ am 

from the ventral surface. The orbital mSginlTare free “tiJm- '"‘'"'I’’’' 

OO ■cimf.R m the length of the snout and from ().7l to l-2() 

\lv\ y Vy y i/}'^ 







/U.'^ 'v 


.-•/'X 


.,/*!) 

A ''/ 


ton) 


'V. I 


vAfv 


times in the interorbital width TTio i-^xrr^ j. n r* 
apart and are not so conspicuous^ asTn T'” 
anterior nostril is placed abLe the base 

much nearer the tip of the snout than tbA ^ maxdlary barbel and 

IS closer to the eye than to +h<3 Q>n+ • ’ "W'hila the second pair 

nostrils to one-third of the occinitarj^n^ posterior 

*™ov. «. .ligMj. « X=r?n 



35 


1941.] L. JTora <fe N. C, Law : Siluroid Fishes of India. 

tliore are^^ two fontanelB which, are separated by a broad bony ridge ; 
the anterior fontanel extends over the anterior two-thirds of the eye, 
whi]<^ the posterior fontanel commences from behind the eye and ex- 
tends lt>r a short distance over the occipital process. The occipital 
proc<^ss is long and broad ; its length is almost 3|- times its width at 
the base ; it (extends over the basal ])orie of the dorsal fin. The mouth 
is inferior, crescentic and horizontal ; it is bordered by fleshy lips which 
am continuous at the anglcvS of the mouth. The labial groove is broadly 
infiu’rupted in tlu^. middle ; both the lips are distinctly fimbriated. Be- 
hind th<^ lower lip there are four slit-like openings and four pairs of 
pores on tlu^ ventral surface of head running obliquely from the mandi- 
bular barbels to the gill-openings. The teeth are small and villiform ; 
tliey HT‘(^ arrangul in broad continuous bands in the jaws and in a similar 
ba.n.d on th(‘, palate. There are four pairs of barbels ; the nasal barbels, 
which an^ phu^ul at the anterior end of the posterior nostrils, are small 
and conHideral-)ly shorter than the diameter of the eye ; the maxillary 
barlxds do not (extend beyond the posterior margin of the orbit and 
the mandibular barbels are still shorter ; the bases of the latter are not 
situated exactly in a trairsverse line behind the lower lip, but those 
of the inner pair arc slightly in advance of those of the outer. The 
giTl-ineinl)ru.n('s are notched anteriorly and the gill-openings are very 
extensive. 

The depth of the body is contained from 3*72 to 4*40 times in the 
standard hmgth. The least height of the caudal peduncle is contained 
from 1*33 to 1’57 in its length. The portion of the body where the 
air-l)laddtu‘ (X)mcs in contact with the skin is well marked externally. 
The (uil)ito-humeral processes are also well developed. The external 
fe,aturcH of the urino-genital organs are similar to those as described 
above in the Bpe.cies of Ga^gata {vide su'pra^ p. 16). In ripe males the 
xirinogenital papilla is well marked. 

Tlui rayed dorsal fin is situated well in advance of that of the pel- 
vicB, but its base extends almost over the pelvic fins ; its longest ray 
is shorter than the length of the head and the spine is much shorter. 
Th<3 dorsal spine is a strong prickle which is smooth along both the 
borders. The adipose dorsal is considerably long and well marked ; 
tlxe length of its base is equal to or greater than the length of its head. 
The** pectoral fins are horizontally placed and are shorter than the head ; 
they are separated from the pelvic fins by a considerable distance. The 
pectoral spine is strong and broad ; it is smooth along the outer border 
but is strongly denticulated internally. The pelvic fins extend beyond 
the anal opening but do not reach the base of the anal fin. The caudal 
fin is deeply forked with both the lobes sharply pointed. 

Hamilton noted that the fish is provided with a diaphanous body, 
having on each side two stripes dotted with black ............ The 

cavity containing the viscera is lined with a silver coloured membrane ; 
and, besides the two stripes, the fish has on each shoulder a spot com- 
posed of black dots. The first dorsal fin is spotted, the second is dotted.” 
Shaw and Shebbeare described the colouration as follows : — 

“ Leaden above, yellow beneath. A dark longitudinal band along the lateral 

line expanding into a shonlder-blotoh immediately below the dorsal fin. A second 

fainter and somewhat curved dark band, midway between the lateral lino and the 
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doTsal ridge, commencing at the top of the opercle and ending about the middle 
of the adipose fin. It is connected with the dark colour of the dorsal ridge at the 
front part of the rayed dorsal.”^ 

Distrifmtion. — Batasio hatasio is known so far from the Tista E-iver 
System. We have examined several specimens from the streams of 
Terai and Duars. 


Measurements in millimetres. 


Standard length 

55*0 

66-0 

69*0 

75*0 

84*0 

89-6 

Length of head 

14*5 

18*0 

19*0 

20-5 

21-5 

23*0 

Height of head at occiput 

9-5 

10-6 

13*0 

14-0 

16-0 

15*0 

Width of head 

9-0 

10-0 

12*5 

13-8 

9-0 

16*0 

Length of snout 

6-5 

7-5 

8*0 

8*0 

10*0 

10-0 

Diameter of eye 

5-5 

6-0 

7-0 

7-0 

6*5 

7*0 

Interorhital width 

4-5 

5-0 

5-0 

5*0 

6*0 

6-6 

Depth of body 

12-5 

15-0 

18-5 

17-5 

23*5 

23*0 

Length of caudal peduncle 

8-0 

9-0 

11-0 

11-0 

12-5 

12-0 

Least height of caudal peduncle. . 

5-5 

6-5 

7*0 

8*0 

8-5 

9-0 

Longest ray of dorsal 

10*0 

11-5 

13-0 

14-0 

B. 

14-5 

Length of dorsal spine 

9*0 

12-0 

9*5 

12-0 

B. 

B. 

Length of pectoral 

11-0 

12-0 

14-0 

13-0 

14*5 

14-0 

Length of pectoral spine 

10-0 

11-0 

12*0 

B. 

13*0 

13*0 

Length of ventral 

8*5 

12-0 

10*0 

11*0 

10*5 

13*0 

Longest ray of anal . . 

11-0 

9-5 

9-5 

11 -.5 

15*5 

B. 

Length of base of anal 

10-5 

10-0 

120 

11-5 

14*5 

11*0 

Length of base of adipose dorsal . 

19-0 

16-5 

19*0 

22-0 

21*5 

23*0 


Batasio tengana (Hamilton). 

Plate II, figs. 1-3. 

1822. Piinelodus tengana, Hamilton, Fish. Ganges, pp. 176, 377, pi. xxxix, 
fig. 58. 

1839. Bagrus tengana, Cuvier & Valenciennes, Hist. Nat. Poiss. XIV, p. 433. 
1854, Bagrus tengana, Bleeker, Verh. Bat. Oen. IKXV, p. 56. 

1860. Batasio affinis, Blyth, Journ. As. Soc. Bengal XXIX, p. 150. 

1860. Batasio tengana, Blyth, Journ. As. JSoc. Bengal XXIX, j). 150, 

1864. Macrones affinis, Gunther, Cat. Fish. Brit. Mus. V, p, 83. 

1864. Macrones tengana, Gunther, Oat. Fish. Brit. Mus. V, p. 84. 

1873. Macrones affinis. Day, Proc. Zool. 8oc. London, p. ill. 

1877. Macrones Blythii, Bay, Fish. India, p. 445. 

1877. Gagata tengana. Bay, Fish. India, p. 493. 

1888. Leiocassis fiuviatilis, Bay, Fish. India Sup^L, p. 805. 

1889, Liocassis Jiuviatilis, Bay, Faun. Brit. Ind. Fish. I, p. 164. 

1889. Macrones blythii. Bay, Baun, Brit. Ind. Fish. I, p. 151. 

1889. Gagata tengana. Bay, Faun. Brit. Ind. Fish. I, p. 210. 

1890. Macrones Dayi, Vinciguerra, Ann. Mus. Civ. Btor. Nat. Genova (2) IX, 

p. 230, pL vii, fig. 3. 

1913. Macrones marianiensia, Chaudhuri, JBec, Ind. Mus. VIII, p. 253, pL xi, 
figs. 1, la, lb. j:' > ± > 

1921. Macrones {Macronoides) affinis, Hora, Pec. Ind. Mus. XXIX, p. 180- 
1921. Macrones {Macronoides) merianiensis, Hora, Pec. Ind. Mus. XXII, 
p. 736. 

1931. My situs havmoUeri^ H. M. Smith, Proc. U. 8. Nat. Mus. LXXIX, art. 7, 
p. 24, fig. 12. 

1937. Leiocassis rama, Shaw & Shebbeare (wee Hamilton), Journ, Poy. Asiat. 
8oc. Bengal^ Science III, p. 90, text-fig, 88> pL iii, fig. 4. 
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D. 2/7-8 ; A. 3-4/8-11 ; P. 1/7-9 ; 1/5 ; C. 16-18. 

Batasio tengana iB a small, well-biiilt species in wliich both the dorsal 
and tlio ventral profiles are somewhat archecl ; the body is deepest 
about the commencement of the dorsal fin and from that point it tapers 
both anteriorly and posteriorly. The ventral surface between the 
pectorals is only slightly flattened, hut that of the head is flattish. The 
fish is compressed from side to side ; this is more marked in the tail 
region. 

The head is broadly pointed anteriorly and the snout is produced 
beyond the mouth for a short distance. The length of the head is con- 
tained from 3*58 to 4' 17 times in the standard length ; the heiglit of the 
head is contained from 1*35 to 1-78 times and its breadth from 1-36 
to 1*70 times in its length. The eyes are of a moderate size and are 
dorso-lateral in position ; they are not visible from the ventral surface, 
and are situated almost in the middle of the length of the head. The 
diameter of the eye is contained from 2*50 to 3*40 times in the length 
of the head and from 0*87 to 1*4 times in the length of the snout. The 
interorbital distance is considerably less than the diameter of the eye. 
The nostrils are situated wide apart ; the anterior nostril is tubular and 
directed forwards ; the posterior nostril is situated almost midway 
between the eye and the tip of the snout and is provided with a nasal 
barbel at its anterior end. The median groove on the head is long 
and narrow ; it extends from behind the posterior nostrils to the end of 
the occipital process ; its margins form slightly elevated ridges. In 
the groove, there are two median fontanels which extend to the base 
of the occipital process and are separated from each other by a narrow 
ridge situated behind the eyes. The anterior part of the basal bone 
of the dorsal fin is lodged in the median groove of the occipital process, 
which is long and narrow. The mouth is small, inferior, horizontal 
and crescentic ; it is bordered by fleshy lips which are continuous and 
pendulous at the corners of the mouth. The labial groove is broadly 
interrupted in the middle ; both the lips are distinctly fimbriated. Be- 
hind the lower lip there are five slit-like oval openings and four pairs 
of small round holes situated obliquely between the bases of the mandi- 
bular barbels and the gill-openings. The teeth are small and vilii- 
form ; those in the jaws form oval patches while those on the palate 
form a, lunate band. There are four pairs of barbels ; the nasal barbels 
extend to the anterior 'border of the orbit or a little farther ; the maxil- 
lary barbels axe the longest but are just about half the length of the 
head and the mandibular barbels are considerably shorter. The bases 
of the mandibular barbels are situated at a considerable distance be- 
hind the mouth and are not in a straight line, those of the inner pair 
being somewhat in advance of those of the outer. The gill-openings 
are very extensive and the gill-membranes are deeply notched ante- 
riorly. 

The depth of the body is contained from 3*69 to 4*65 times in the 
standard length. The least height of the caudal peduncle is contained 
from 0*84 to 1*60 times in its length. The portion of the body where 
the air-bladder comes in contact with the skin is well-marked. The 
cubito-humeral processes are narrow and can be readily felt through 
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the skin. The external features of the nrinogenital organs are similar 
to those of Batasio hatasio. 

The rayed dorsal fin is situated considerably in advance of the pelvic 
fins, but its base extends almost over their commencement. The longest 
ray of the dorsal fin is considerably shorter than the head and the spine 
is still shorter. The dorsal spine is a smooth, moderately strong prickle. 
The adipose dorsal, though well marked, is not so extensive as that 
of B. hatasio ; it commences considerably behind the rayed dorsal and 
its base is somewhat shorter than the head. The pectoral fins are 
situated slightly above the ventral surface of the bodjj^ ; they are mucli 
shorter than the head and are separated from the pelvic fins by a con- 
siderable distance. The pectoral spine is flattened and strong ; it is 
smooth externally but strongly denticulated internally. The pelvic 
fins are shorter than the pectorals and extend beyond the anal opening 
but not as far as the nrinogenital openings. The anal fin is situated 
below the adipose dorsal and its base is slightly longer than that of the 
rayed dorsal. The caudal fin is deeply forked, with the lower lobe 
somewhat better developed ; both the lobes are bluntly pointed. 

As indicated above {vide su'pra, p. 30), the colour varies consider- 
ably with the size of the specimens and locality. In fresh specimens 
collected from the streams of Terai and Duars, Tista Eiver System, 
the general surface is gray-olivaceous which is deeper above and lighter 
below. The dorsal surface of the head is dark with an indication of 
a band ip the region of the eyes ; this band passes on the sides below 
the eyes but does not extend to the ventral surface. There is a broad 
black spot on the nape. Behind the head there is an oblique darkish 
band dorsally which extends to the sides and joins the black blotches 
in the region above the pectorals where the air-bladder comes in contact 
with the skin. The rest of the body is marked with five oblique, saddle- 
shaped bands of varying depth of colour which do not extend to the 
ventral surface, the first is at the commencement of the rayed dorsal 
fin, the second at its termination, the third below the anterior part of 
the adipose dorsal, the fourth below the posterior part of the adipose 
dorsal and the last in front of the base of the caudal fin. The distal 
portions of the anterior rays of the dorsal fin are dark and form a broad 
patch. The other fins are somewhat dusky. The colour variations 
consist in the suppression or intensification of some of these markings, 
but the general colour plan remains more or less similar. For this 
reason we have attached no significance to colour variations in recog- 
nising species established on this character alone. 

Distribution , — Batasio tengana was originally described from the 
Brahmaputra river. We have examined several specimens from below 
the Darjeeling Himalayas, Assam, Tenasserim, Mergui and Perak. It 
is also found in Siam (Klong Thalerng, near Konpibun, Peninsular 
Siam), from where it was described as Mystus havmolleri by H. M. Smith. 
In the Siamese examples the eyes are considerably smaller and the adi- 
pose dorsal relatively longer. As judged from fhe figure the barbels, 
especially the maxillary pair, appear to bo somewhat longer. In view 
of these differences it may perhaps be desirable to regard M. havmolleri 
as a variety of B. tengana. 
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Batasio tiravancoriay sp. aov. 

Plate II, figs. 7-9. 

D. 211 ; A. 3-4/9-11 ; P. 1/7-9 ; V. 1/5 ; C. 16-19. 

Batasio travancoria is an elongated, medium-sized fisli, in whicli 
tlie dorsal profile is slightly arched while the ventral profile is more 
or less horizontal in front of the pelvic fins, after whicli it is slightly 
arched. The ventral surface of the head and the anterior part of tlie 
body are somewhat flattened. The fish is sub cylindrical anteriorly 
and compressed posteriorly. 

The head is globular, conical and rounded anteriorly ; its length 
is contained from 3*87 to 4*35 times in the standard length. The height 
of the head is contained from 1*44 to 1*81 times and its width from 
1*32 to 1*53 times in its length. The snout is rounded and projects 
beyond the mouth for a short distance ; it is longer than the postor- 
bital part of the head. The eyes are of a moderate size and arc dorso- 
lateral in position ; they are not visible from the ventral surface. The 
diameter of the eye is contained from 2*72 to 3*10 times in the length 
of the head, from 0*93 to 1*28 times in the length of the snout and from 
0*50 to 0*81 times in the interorbital width. The nostrils are sltinited 
wide apart ; the anterior nostrils are tubular and are directed forwards 
while the posterior nostrils are situated much nearer the eye than the 
anterior nostrils and are provided with nasal l^arbels. The median 
groove on the head is long and narrow ; it extends from slightly in front 
of the posterior nostrils to the base of the occipital process or slightly 
farther and in it are lodged two fontanels separated by a narrow ridge. 
At the sides of the median groove there is a series of 3 small fontanels 
on either side. The occipital process is long and sharply pointed pos- 
teriorly ; it is separated from the basal bone of the dorsal fin by a con- 
siderable distance. The mouth is small, inferior, lunate and horizontal ; 
it is bordered by fieshy lips which are pendulous and continuous at the 
angles of the mouth ; the labial groove is widely interrupted. The lips 
are slightly crenulate hut not fimbriate as in the other two species. 
There are five large oval pores behind the lower lip and two series of 
six pores each situated obliquely between the angle of the moiith and 
the gill-cover. There are pores between the nostrils, below the eyes 
and along the free borders of the gill-covers. The teeth are small and 
villiform ; they are arranged in bands in the jaws and on the palate. 
There are eight barbels ; the nasal barbels are situated at the anterior 
border of the posterior nostrils and extend to about the middle of the 
eye ; the maxillary barbels are short and do not extend beyond the 
eyes ; the outer mandibular barbels are as long as the nasal barbels 
while those of the inner pair are much shorter. The bases of the mandi- 
bular barbels are not situated in a straight line ; those of the inner pair 
are in advance of those of the outer. The gill-openings are extensive 
and the gill-membranes are notched anteriorly. 

The depth of the body is contained from 4*86 to 5*48 times in the 
standard length. The least height of the caudal peduncle is contained 
from 1*01 to 1*29 times in its length. The portion of the body where 



41 


1941.] S. L. Hora & N. G. Law : Siluroid Fishes of India. 

the air-bladder comes in contact with the skin is fairly well marked 
externally, and the cubito -humeral processes can be readily felt through 
the skin. The external features of the urinogenital organs are similar 
to those described for the other species. The urinogenital papilla is 
well marked, especially in the males. 



Text-fig. 3. — ^Alimentary canal, dentition and air-bladder of Batasio travancoria, 
sp. nov. 

a. Alimentary canal, x ca 2^. h. Dentition : x 15. c. Air-bladder. 

The rayed dorsal fin is situated almost entirely in advance of the 
pelvics ; its longest ray is considerably shorter than the head. The 
dorsal spine is comparatively weak and is slightly crenulated along 
both the borders ; it is slightly longer than half the length of the head. 
The adipose dorsal commences as a slightly raised ridge behind the 
base of the rayed dorsal, but after the termination of the dorsal when 
laid fiat it becomes a long, prominent ridge ; the length of its base is 
considerably greater than the length of the head. The pectoral fin is 
considerably shorter than the head and is separated from the pelvics 
by about half of its length. The pectoral spine is moderately developed ; 
it is smooth externally but denticulated internally. The pelvic fins 
are horizontal and extend considerably beyond the anal opening to the 
urinogenital papilla. The anal fin is low and the length of its base 
is almost equal to the base of the rayed dorsal fin. The caudal fin is 
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deeply forked with tke lobes rounded ; the lower lobe is better developed 
than the upper. 

The colouration in spirit is uniformly gray with the exception of a 
narrow dark streak along the lateral line. The gray colour is some- 
what deeper on the head and the dorsal surface and lighter on the side. 
The ventral surface is much lighter. All the fins are more or less dusky. 

Distribution. — Batasio travancoria is represented in the collection 
of the Zoological Survey of India by five specimens, which were collected 
by Dr. C. C. John from the following localities in Travancore : 


Locality. No. of 

specimens. 

Peruntenaruvi, a tributary of the Pamba B., at Edakadathy 1 

Kolathupuzha, a tributary of the ICallada B. . . 2 

Chittar B., Palodo . . . . . . 1 

Kallada B., 4 miles east of Thenmalai. ... 1 


Type-specimen.— ¥. 1344:9/1, Zoological Survey of India {Indian 
Museum), Calcutta. 


Measurements 

Standard length . . 

Length of head 
Height of head at occiput 
Width of head 
Length of snout . . 

Diameter of eye . . 

Interorbital width . , 

Depth of body 
Length of caudal peduncle 
Least height of caudal peduncle 
Longest ray of dorsal 
Length of dorsal spine 
Length of pectoral, , 

Length of pectoral spine 
Length of ventral . . 

Longest ray of anal 

Length of base of anal 

Length of base of adipose dorsal 


in millimetres. 


56*5 

59*0 

65*0 

740 

79*0 

14-6 

15-0 

16*5 

17*0 

20*5 

8*0 

10*0 

10*0 

11*8 

14*0 

10-0 

9-8 

11*2 

12*8 

14*5 

50 

5*7 

6*4 

6*5 

7-0 

5-2 

5*6 

5*0 

5*5 

7*5 

3-8 

3*0 

4*0 

4*5 

3-7 

11-5 

11*5 

12*0 

15*2 

14*5 

7*6 

6*6 

8*0 

10*0 

9*5 

5*8 

6*6 

6*6 

8*0 

8*5 

11-3 

12*0 

12*4 

14*0 

15*0 

8*5 

9*0 

9*5 

10*0 

10*5 

12*0 

11*5 

12*0 

13*4 

15*2 

10-0 

10*0 

10*0 

11*0 

12*0 

9*0 

10*0 

11-0 

12*0 

12*5 

11*0 

11*5 

10*4 

10*8 

11*8 

8*5 

80 

9*0 

11*0 

12*5 

21*0 

17*8 

22*8 

24*0 

30*5 



EXPLANATIOlSr OF PLATE I. 

Indian species of Gccgata Bleeker. 

Gagata gagata (Hamilton). 

1 , — Ventral surface of Lead and anterior part of body. Nat. Size. 
Fig. 2. — Dorsal surface of bead and anterior part of body. Nat. Size. 

Gagata itokkeea (Sykes). 

3 ^ — ^Ventral stu*^ of bead and anterior part of body, X2. 

4 , _Dorsal surface of bead and anterior part of body. X 2. 

Gagata cemia (Hamilton). 

5 , — Ventral surface of bead and anterior part of body. X 1^-. 

0 , — ^Dorsal surface of bea^ and anterior part of body. X 1 j* 

Gagata viridescens (Hamilton). 

Fig. 7. — Ventral surface of bead and anterior part of body. X i* 

Fig. 8. — Dorsal surface of bead and anterior part of body. X-l* 

Gagata nangra (Hamilton). 

9 , — Ventral surface of bead ^nd anterior part of body. X 3* 

10 . — ^Dorsal surface of bead and anterior part of body. X 3* 




EXPLAl^ATION OF PLATE II. 


Indian species of Batasio Blyth. 

Batasio tengana (Hamilton). 

Fig. 1. — ^Lateral view of a specimen from Duarsj Eastern Himalayas, 
Xl|. 

Fig. 2.— yentral surface of head and anterior part of body of same, 

Xlf, 

Fig. 3. — ^Dorsal surface of head and anterior part of body of same. 

xll 

Batasio batasio (Hamilton). 

Fig. 4. — Lateral view of a specimen from Duars, Eastern Himalayas. 

xli , 

Fig. 5. — Ventral surface of head and anterior part of body of same. 
X2. 

Fig. 6. — ^Dorsal surface of head and anterior part of body of same. 
X2. 

Batasio travancoria, sp. nov. 

Fig. 7. — ^Lateral view of type-specimen. Nat Size, 

Fig. 8. — ^Ventral surface of head and anterior part of body of same. 

Xlf. 

k 9. — ^Dorsal surface of head and anterior part of body of same. 
Xlf. 
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Reprint from Bulletin of the Raffles Mv.seum, Singapore, 

■ Straits Settlements, No. 17, September, lOf.! 

On a small collection of fish from Perak, Federated 

Malay States 

,By SUNDEK LAL HORA, D.SC., F.R.S.B., F.Z.S., F.R.A.S.B., F.N.I., 
Assistant Superintendent, Zoological Survey of India, Calcuitc 
(Published with permission of Director, Zoological Survey of India):;’§ 
In October 1938, I received from the Raffles 
Singapore, a few specimens of fish “caught in a hill stream a 
1000-2000' in Perak, F.M.S-”. I am very grateful to the Directo 
of the Raffles Museum for affording me an opportunity 
reporting on this small but ^fep^ely interesting materia’ 

From the labels accom^aying the material it appea 
the fish were collected froniShe Plus River at Jalong, PeraK^ r 
August, 1938. The following four species are represented i 
the material examined by tee: 

Homalopteridae * 

1. Homaloptera wassinkiilSleeker 1 specimen. 

2. Homaloptera zollingeri Bleeker 3 specimens. 

Amblycepidas 

3. Amblyceps mxmgois (Hamilton) 10 specimens. 

Akysidae 

4. Acrochordonichthys rugosus (Bleeker) 6 specimens. 
With the exception of Homaloptera wassinkii, which was 

doubtfully recorded by Duncker^ from Kuala Lumpur in 1904, 
the remaining three species are recorded here from the Malay 
Peninsula for the first time. Amblyceps mangois was known 
hitherto from India, North Burma and Siam; Homaloptera 
zollingeri from Siam, Sumatra and Java; Acrochordonichthys 
rugosus and Homaloptera wassinkii from Sumatra, Java and 
Borneo. The new records of the above named Indo-Malayan 
species indicate that the Malay Peninsula served as the route of 
migration of the Oriental fauna from the north to the islands 
of the Malay Archipelago. 

Homaloptera wassinkii Bleeker. (Plate I, figs. 1, 2) 

1904. Homaloptera (sp. aff. ?) wassinkii, Duncker, Mitt. Naturh. 

Mus. Hamburg, XXI, p. 175, 1903. 

1916. Homaloptera wassinki, Weber and de Beaufort, Fish. Ivdo- 
Austral. Archipel., Ill, p. 9. 

1932. Homaloptera wassinki, Hora, Mem. Ind. Mus., XII, p. 279. 
1938. Homaloptera wassinkii, Fowler, Fisheries Bull. Singapore, 
No. 1, p. 55. 

1- Duncker, G. — ‘Die Fische der malayischen Halbinsel’. Mitt. 
Naturh. Mus. Hamburg, XXI, p. 175 (1904). 
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Homaloptera tvassinkii is the only Homalopterid species that 
has been known hitherto from the Malay Peninsula^ ; in 1904 it 
was doubtfully recorded by Duncker from Kuala Lumpur. Two 
young specimens of the species from Kuala Lumpur in the 
collection of the Amsterdam Museum were commented upon by 
me, but owing to their juvenile nature I was not certain of their 
correct determination. The specimen under report is 56 rnm. 
in total length and agrees fairly closely with the description' of 
the species by Weber and de Beaufort. The number of perforated 
scales along the lateral line is 41, and there is a well developed 
fleshy appendage in the axil of the pelvic fin. The scales oh the 
ventral surface between the pelvic fins are embedded in skin and 
cannot be distinguished readily. In front of this region the 
ventral surface is totally devoid of scales. There are also certain 
differences in the proportions of the various parts and in order 
to facilitate reference in future I give below the measurements 
of the specimen from Perak. 


Measurements in millimetres 


Total length 

56-0 

Length of caudal 

9-7 

Depth of body . . 

7-0 

Length of head 

10-8 

Height of head at occiput 

5-2 

Width of head . . 

8*6 

Length of snouts 

5*4 

Diameter of eye 

2*5 

Interorbital width 

3-8 

Length of pectoral 

14*7 

Length of ventral 

11-3 

Longest ray of dorsal 

8-8 

Longest ray of anal 

7-5 

Length of caudal peduncle 

6>8 

Least height of caudal peduncle 

4-2 


Homaloptera wassinkii is known from Borneo, Java, 
Sumatra and the Malay Peninsula. 

Homaloptera zollingeri Bleeker 

1916. Homaloptera zollingeri^ Weber and de Beaufort, Fi&h, Indo- 
Austral. Archipel., Ill, p, 14. 

1932. Homaloptera zollingeri, Hora, Mem. Ind. Mus., XII, p. 280. 

There are three specimens of Homaloptera zollingeri from 
Perak; they range, in total length from 67 mm. to 90 mm. As 

1* Since this article was written, Herre has described Homaloptera 
tweediei from the Mawai District, Johore {Bull. Baffles Mus. Singapore, 
No. 16, p- 7, 1940). I have referred to this species in my account of the 
loaches of the family Homalopteridae (Bull. Raffles Mus. Singapore, No. 17, 
p. 60, 1941). 

2- Weber and de Beaufort's statement that the eye is *^about thrice 
in snout" is obyiously incorrect, for the eye is stated to be contained 
from 4*5 to 6 times in the length of the head; 'thrice' is probably a 
misprint for 'twice'. 
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■pointed out by Gunther^, the upper lobe of the caudal fin is 
whitish in all the three specimens. The remaining fins are 
marked with dusky patches. The body is marked with a number 
of broad obscure bands. In some of the anteriormost dorsal 
scales subsidiary keels are faintly developed. The body is 
considerably more flattened and the snout more pointed in 
younger specimens. 

Homaloptera zollingeri has been known hitherto from Siam, 
Sumatra and Java and it is here recorded from the Malay 
Peninsula for the first time. 

The following table of measurements indicates differences 
in relative proportions between a half-grown and an adult 
specimen. 

Meastirements in millimetres 


Total length 

68*9 

90*0 

Length of caudal 

14-0 

17*5 

Depth of body 

7-3 

11*4 

Length of head 

11-7 

14*3 

Width of head 

9-3 

13*3 

Height of head at occipufc 

4-8 

7*3 

Diameter of eye 

2-6 

3*0 

Length of snciut 

55 

8*3 

Inter orbital distance 

3-7 

4*8 

Longest ray of dorsal 

9-0 

12*4 

Longest ray of anal 

82 

9*5 

Length of pectoral 

124 

15*0 

Length of pelvic . . 

11-0 

14*0 

Length of caudal peduncle 

11-6 

13*0 

Least height of caudal peduncle 

3*7 

5*8 


Amblyceps mangois (Hamilton). (Plate I, fig. 3) 

1933. Amblyceps mangois, Hora, Rec. Ind. Mus., XXXV, pp. 607- 
621,' text-figs. 1-7. 

Amblyceps mangois is represented by 10 specimens in the 
collection; these range from 57 mm. to 100 mm. in standard 
length. They agree very closely with the Siamese specimens 
(Hora, loc. cit., pp. 619-621) in almost all respects. The caudal 
fin is deeply forked in all exarriples and both the lobes are 
pointed; in some specimens the outer rays of the caudal fin are 
..produced into long filamentous structures. The adipose fin is 
long and low; the anal fin is provided with about 13 rays; the 
barbels are relatively longer, the nasal barbels almost reach the 
base of the dorsal fin and all parts of the body are covered wijth 
small rounded tubercles. The special respiratory structures 
associated with the gill-openings ai*e well developed. 

Amblyceps mangois is found in rapid-running streams at 
the bases of hills. Up till recently it was known from the 
Himalayas, Northern Burma and Siam, but recently its range 


1* Giinther, A . — Catalogiie of the Fishes in the British Museum^ 
VII, p. 342 (London: 1868). 
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waa e=.ten<ied to the Eajmahal to tte W of thh 

The species is here recorded from the Malay mirnsma lor 

first time. The occurrence of Stw^nd is lilS 

great interest from a zoogeographical point of oriental 

to throw considerable light on the ‘^^spersal of the onente^ 

freshwater fauna. Its presence m -Ij^^oSenc^ 

intermediate regions can now be looked for with conftdenc . 

Acrochordonichthys rugosus (Bleeker). Fish. 

1913. Acrochordonichthys rugosus, ^ 

Judo-Austral, Archipel, II, p. obis, 

Acrochordonichthys rugosus is represented f 
in the collection from Perak; they vary m total length from o8 




Text-ficr 1. Dorsal surface of Read of Acrochordonichthys 

(Bleeker) with a part of the skin removed to show the 
form of the occipital process, the position of the fontanels 
and the associated parts of skull. X 

mm. to 99 mm. The entire skin is granular and specially the 
portion covering the dorsal surface of the head appears like 

1- Hora, S. L. — Notes on Fishes in the Indian IVTuseum, XXXVI. 
On a Collection of Fish from the Eajmahal Hills, Santal Parganas, Bihar. 
Bee. Ind. Mus., XL, p. 178 (1938). 
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the skin of a lizard (pi. i, fig. 4). The body is covered with 
a number of longitudinal rows of tubercles which are fewer in 
smaller specimens. In the smallest example there are only 4 
rows of tubercles, while in the longest specimen there are 6 rows, 
though the uppermost and lowermost rows are not so extensive 
as the other ones. The barbels are small but they vary in length ; 
the nasal barbels are always longer than the diameter of eye, 
the maxillary barbels may or may not extend to the gill-openings, 
the mandibular barbels may or may not reach the bases of the 
pectoral fins, while the mental barbels may be equal to or some- 
what shorter than the length of the snout. Generally speaking, 
the barbels are longer in younger individuals. The occipital 
process is long and narrow; it touches the basal bone of the 
dorsal fin and is provided with a small oval hollow at its base 
which is distinctly separated from the large median fontanel. 
Laterally on each side of the hollow at the base of the occipital 
process thei'e is a deep groove running forwards and outwards. 
The pelvics extend beyond the anal opening but do not reach 
the base of the anal fin. The caudal fin is very slightly 
emarginate with lobes broadly rounded ; the upper lobe is slightly 
longer than the lower. The alimentary canal is short and the 
food consists mainly of insects and insect larvse. 

In the relative proportions of the various parts of the body 
the Malayan specimens show some variations from the descrip- 
tion of the species by Weber and de Beaufort (loe. cit.). To 
facilitate future reference I give below measurements of two 
specimens from Perak. 


M eamrements 

in 

millimetres^ 


Total length 

• «. 

99.0 

81-7 

Length of caudal . . 


15*6 

138 

Height of body 


16-2 

130 

Length of head 


205 

16-7 

Height of head at occiput 


IS-O 

10.3 

Width of head 


22-7 

17-3 

Length of snout 


6-2 

5-8 

Interorbital width 


8.2 

60 

Length of dorsal spine 


12.7 

10-8 

Ijongest ray of dorsal 


15-4 

13.5 

Longest ray of anal 


12-0 

10-8 

Length of pectoral spine 


17.3 

133 

Length of pectoral 


19.7 

15-8 

Length of pelvic - . 


10*8 

8*6 

Length of caudal peduncle 


I7.G 

17.0 

Least height of caudal peduncle 

5.3 

4-0 


All the specimens are uniformly black in colour. The distal 
portions of all the fins, except the adipose dorsal, and the barbels 
are tipped with white. In some specimens the pelvic and anal 
fins are provided with irregular white patches. 


Mus. 17, 1941. 
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One of the remarkable features of Acrochordonichthys is 
the restriction of its gill-openings^ to the portions opposite to 
and below the bases of the pectoral fins. In Acrochordonichthys 
the gill-openings are fairly extensive, their membranes being 
united with each other and with the isthmus in the midvent ral 
line. But in spite of this the functional part of each opening 
appears to be limited to a spout-like portion immediately below 
the base of the pectoral fin. A membi-anous structure is 



Text“fig. 2. — Ventral surface of head of Acrochordonichthys rugosus 
(Bleeker) with the gill-cover removed from the left side 
to show the membrane-like growth along the inner margin 
of the gill-cavity terminating in a spout-like structure for 
respiratory purposes- On the right side the gill-cover is 
slightly lifted to show the position of the spout-like 
structure. X 

developed along the inner margin of the gill-cavity so that, when 
in opposition to the gill-cover, it can stop the flow of watei* 
through the portion of the gill-opening co-extensive with it. 
Towards the posterior end and in the portion immediately below 
the base of the pectoral fin, however, the membrane is modified 
into a spout-like structure, presumably to provide a passage for 
expiratory current. In the uppermost portion of the gill-opening 
the gill-membrane is turned inwaifls and intei’locks with the 

1- It may be noted that as a rule, in hill-stream fishes the gill-openings, 
when reduced, as in certain Homalopterid and Sisorid fishes, are restricted 
to the dorsal surface of the head. 
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FISH FROM PERAK, F.M.S. 


membrane referred to above so as to prevent the water from 
flowing out in the portion above the spout. So far as I am aware 
a respiratory mechanism of this nature has not been described 
in any other fish. 


Explanation of Plate 1 

Fig. 1. -Lateral view of a specimen of Hornaloptcra 
wassinkii Bleeker from Perak. X2-Yjg, 

The lepidosis as shown in the figure is somewhat 
inaccurate. 

Fig. 2. — Ventral view of same. X2®/jg. 

Fig. 3. — Lateral view of a specimen of Amblyceps mangois 
(Ham.) from Perak. 

Fig. 4. — Dorsal surface of head and anterior part of body 
of Acrochordonichthys rugosvs (Bleeker) to 
show the nature of the skin. Xl%. 


Mus. 17, 1941. 
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Family 

The family Siluridse is represented by seven genera^ 
comprising thirteen species, in the fauna of the Malay Peninsula. 
Of the 13 species, 4 are recorded here for the first time from 
this region and one is described as new. 

The family Siluridse is characterised by the possession of 
a very short, spineless dorsal, which is sometimes rudimentary 
or absent. We have found it rather difficult to use the key to 
the genera of the Siluridse given by Weber and de Beaufort^ 
in which the main divisions are based on the nature of the dorsal 
fin. The Malayan genera may, however, be distinguished by 
the following key: — 


Key to the Malayan genera of Siluridse 

A. Eyes with free orbital margins. [Eyes above 

angle of month] . . . . . . Wallagonia Myers. 

B. Eyes subcutaneous — 

I. Teeth long and widely set. [Eyes above 

angle of mouth] . . . . . . Wctllago Bleeker. 

II. Teeth villiform forming bands — 

a. Caudal broadly confluent with anal. 

[Eyes above angle of mouth] . . Silurichthys 

Bleeker. 

b. Caudal free from or slightly united 

with anal — 

i. Eyes mostly above angle of 
mouth ; generally not visible 
from below — 

cx . Cleft of mouth not extend- 
ing beyond front border 
of eyes; dorsal fin well- 
defined with at least 4 
rays , . . . Callichrous 

Hamilton. 

0. Cleft of mouth extending 
beyond front border of 
eye; dorsal fin rudi- 
mentary or absent . . Silurus Linnaeus, 
ii. Eyes lateral, partly below angle 
of mouth; generally visible from 
below — 

cjc. Dorsal short, but well- 
defined, with at least 
3-4 rays . . . . Silurodes Bleeker. 

0.' Dorsal rudimentary or 
absent; when present, 
consisting of 1-2 rays . . Kryptopterus 
' Bleeker. 

L Weber, M, and de Beaufort, L. F.— T/io Fishes o/ the iTido- 
Avstralian Archipelago, p. 195 (Leiden: 1913). 


Mus. 17, 1941, 
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Of the genera enumerated above, we have not examined 
any specimen of Wallago^ {=Belodontichthys Bleeker) from this 
region; it is a monotypic genus known from Sumatra, Borneo, 
Malaya and Siam. From the Malay Peninsula it has been 
recorded from Kuala Lipis, Pahang and Mr. M. W. F. Tweedie, 
Curator of the Baffles Museum, informs us that he recently 
collected a specimen at Kuala Tahan, Pahang. 

From among the Silurid fishes known from this region, we 
have not examined any specimens of the following : Kryptopteriis 
micronema (Bleeker) recorded by Herre and Myers^ from several 
localities in the Malay Peninsula, Kryptoptems cryptopferus 
(Bleeker) stated to have been collected at Kampong Johore® 
and Callichrous leiacanthus Bleeker recorded by Herre'^ from 
Singapore. Notes on the remaining ten species studied by us 
are given below. 

Callichrous bimaculatus (Bloch) 

1913. Callichrous bimaculatus ^ Weber and de Beanfort, Fish. Irido- 

Austral. ArchipeL, II, p. 209. 

1936. Callichrous pabda, Tweedie, Bull. Raffles Mus. Singapore, 

No. 12, p. 18. 

1937. Ompok bimaculatus, Herre and Myers, ibid., No. 13, p. 67. 

1938. Ompok pabda, Fowler, Fisheries Bull, Singapore, No. 1, 

pp. 45, 248. 

Callichrous bimaculatus is the most widely distributed 
species of the genus; its range extends from Java, Sumatra, 
Borneo through the Malay Peninsula to Siam, Buima, Cbusan, 
Yunnan, India and Ceylon. We have examined 7 specimens 
from Singapore, Kelantan, Perlis and Pahang; they vary in 
length from 96 mm. to 205 mm. In certain specimens, the 
anterior border of the eye is somewhat behind the corner of the 
outh, otherwise all the specimens agree with the examples from 
Lia. 

One of us^ has shown that the generic designation Gallic 
is quite valid and has adduced evidence to show that C. pabda 


Ansorgia, Clarisilurus, Wallag 
an and Indo-Malayan Catfishes. 

r. S. — A contribution to the Ichthyo- 
Freshwater Fishes. Bull. Raffles 

tngapore, iso. ±3, p. 67 (1937), 

s. Fowler, H. W. — A List of the Fishes known from Malaya. 
Fisheries Bull. Singapore, No, 1, p. 46 (1938). 

4. Herre, W. C. T. — Additions to the Fish Fauna of Malaya and 
Notes on rare or little known Malayan and Bornean Fishes. Bull. Raffles 
No. 16, p. 35 (1940). 

5- Mora, L. — Siluroid Fishes of India, Burma and Ceylon. VIII. 
Pishes of the genus Callichrous Hamilton. Rec, r., XXXVIII, 

pp. 356-361 (1936). 
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is synonjonous with C. hiTnaculatus. The differences which 
separate the two species are of the nature of individual 
variations. 

Kryptopterus bicirrhis (Cuvier & Valenciennes) 

1913. Cryptopterus bicirrhis, Weber and de Beaufort, Fish. Indo~ 
Austral. ArchipeL, II, p. 217. 

We have examined two specimens of Kryptopterus bicirrhis 
collected by Mr. E. O. Shebbeare from the King George V 
National Park in 1939; they are 120 mm. and 146 mm. in length 
respectively. In both the specimens the dorsal fin is composed 
of two rays instead of one. The mandibular barbels are absent 
in the larger specimen, while in the other they are very 
rudimentary. 

K. bicirrhis has hitherto been known from Java, Sumatra, 
Borneo and Siam. Its occurrence in the Malay Peninsula, which 
is recorded here for the first time, helps to bridge the gap in 
its distribution. 

Kryptopterus limpok (Bleeker) 

1913. Cryptopterus limpok, Weber and de Beaufort, Fish, ludo-- 
Austral. ArchipeL, II, p. 219. 

1936. Cryptopterus limpok, Suvatti, Index Fishes Siam, p. 71. 
We refer a specimen from Sungai Bera, Pahang, collected 

by Mr. H, J. Kitchener in 1937, to Kryptopterus limpok; it is 
about 160 mm. in length. It differs from Weber and de 
Beaufort’s description of the species in having somewhat smaller 
eyes (diameter of eye is contained 4 times in length of head 
instead of 3, and 1-5 times in length of snout instead of equal 
to snout). 

K. limpok has hithei-to been known from Sumatra, Borneo 
and Siam. It is recorded here for the first time from the Malay 
Peninsula. 

Kryptopterus macrocephalus (Bleeker) 

1913. Cryptopterus macrocephalus, Weber and de Beaufort, Fish. 
Indo-Austral. ArchipeL, II, p. 217. 

1937. Kryptopterus macrocephalus, Herre and Myers, BidL Raffles 

Mus. Singapore, No. 13, p. 67. 

1940. Kryptopterus macrocephalus, Herre, ibid.. No. 16, p. 35. 
Herre and Myers recorded Kryptopterus macrocephalus for 
the first time from the Malay Peninsula (Bukit Merah, Perak) ; 
they had a single specimen, 66 mm. long. Later Herre recorded 
the species from Kota Tinggi, Johore. We have examined 3 
specimens; two from Kota Tinggi, Johore, 64 and 73 mm. in 
length respectively and one from Bukit Merah, Perak, about 77 
mm. in len^h. It would thus appear that the species is not 
uncommon in the Malayan Waters. 

K. macrocephalus is now known from Sumatra, Borneo and 
the Malay Peninsula. 
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SiluriehtliyE phaiosoma (Bleeker) 

i91S, SilwrwMky^ pkmasoma, Weber and de Beaufort, Ind&- 

AustraL ArchipeLj II, p, 197. 

1936. Silurichthys phawoma, Suvatti, Index Ftshes Stam, p, 72. 

1936. SUnrichthys Tweedie, Bull EaMe$ Mvs. Smga/pore, 

1937. phaia$oma^ Herre and Myers, ibU.t No. IZ, p. 66. 

1938. Silv/richthys phaiosoma, Fowler, Fisheries Bull, Singapore, 

No, 1, pp. 46, 248. 

We have exanamed two speciinen8 of Silurichthys phaiosoma 
from Johore and Singapore; they are 98 mm. and 114 mm. in 
total length respectively. The species has been recorded from 
several other localities in the Malay Peninsula and its range 
extends from Sumatra, Banka, Biliton, Borneo, Malay Peninsula 
to Siam. 

Silurichthys schneideri Volz. (Plate 11, fig. 1) 

1913. Silurichthys schneideri, Weber and de Beaufort, Fish, Indo^ 

AustraL ArcMpeL, II, p. 198. 

Weber and de Beaufort regarded Sil'i^^ichthys schneideri 
as a doxibtful species, and stated that ‘'The only differences from 
S, phaiosoma seem to be: A. 64 instead of A. 53-58 and that 
the gape of mouth only reaches below front border of eye and 
not to its middle.’’ Weber and de Beaufort did not examine any 
specimen of this species^ and relied for their description on the 
account given by Volz^. We have examined specimens of both 
the species referred to above and find that, though they are very 
closely allied, the differences noted above are constant and enable 
them to be distinguished from each other. 

We have examined 5 specimens of S. schneideri from Jalong, 
Perakj ranging in length from 117 mm. to 178 mm. Four of 
these specimens are of a somewhat slender build, and in them 
the height of the body is contained from 2 to 2% times (instead 
of 1^) in the distance between the tip of the snout and the 
commencement of the anal fin. In other respects, the Malayan 
specimens agree with Volz’s description of the species. 

S* schneideri has hitheito b^n known only from Sumatra; 
it is recorded here for the first time from the Malay Peninsula. 

Sdurodes hypophthalmus (Bleeker) 

1913. Silurodes hypophtkalmus, Weber and de Beaufort, Fish. Indo- 

AitstraL ArckipeL, II, p. 205. 

1936. Silurodes hypophthalmus, Tweedie, Bull. Raffle Mus. 

Singapore, No. 12, p. 18. 

1937. Silurodes hypophthalmus, Herre and Myers, ibid., N®. 13, 

p. 67, 

1938. Silurodes hypophthalmus, Fowler, Fisheries BulL Singapore, 

No. 1, p, 248. 

Volz, W. — ^Fisehe von Sumatra gesammelt vim Herrn G. Schneider. 
Revue Suisse Zool., XII, p. 463 (1904). 
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We have examined two specimens of Silurodes hypophthal- 
rom Pahang (195 mm. in total length) and Perak (180 mm. 
in. standard length). According to Weber and de Beaufort, the 
vomerine teeth in this genus form a single continuous patch, 
but we have found that in the example from Pahang the 
vomerine dentition is greatly reduced and the teeth are arranged 
in two patches separated by a short space. On the other hand, 
in the specimen from Perak the continuous vomerine patch is 
well-developed and possesses two rows of teeth throughout its 
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Text-fig. 1. — Upper dentition of three specimens of Silurodes hypophthal- 
mus (Bleeker) showing variation in the form of the 
vomerine patches. 

a. From a specimen collected in Perak, x 4%; b. After Weber 
and de Beaufort (vol. II, fig. 81) ; c. From a specimen 
collected in Pahang, x 4^4. 

extent. The condition figured by Weber and de Beaufort (text- 
fig. 81, p. 206) is intermediate between the two types of dentition 
represented in the Malayan specimens studied by us. In our 
opinion the differences in dentition noted above are not even of 
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specific importance^ though Weber and de Beaufort have used 
this character to separate Callichrous from Silwrodes. In all 
other respects the two specimens agree v/ith the description of 
the species as given by Weber and de Beaufort. 

S- hypophthalmus is found in Java, Sumatra, Borneo, Malay 
Peninsula and Siam. 

Silnrns cochinchmensis Cuvier & Valenciennes. 

1936. Silurus cochinchinensis, Hora, Rec. Ind. Mus, XXXVIII, 
pp, 351-356. 

Silurus cochinchinemsis is represented by a single specimen, 
109 mm. in leng^th; it was obtained from Baling, Kedah in 
December, 1938. This species has hitherto been found in Cochin- 
China, Upper and Lower Burma, and the Eastern Himalayas up 
to the Tista River System. It is here recorded for the first 
time from the Malay Peninsula. 

Hora {loc, cit.) separated the two Indian species of the 
genus, iS. 'wyno^adensis Day and S, cochinchinensis Cuv. & VaL, 
on the number of mandibular barbels — 4 in the former and 2 
in the latter. Recently Prof. A. Subba Rau and Mr. B. S. 
Bhimachar^ found considerable variation in the number of 
mandibular barbels in the specimens of Silurus collected by them 
in the Mysore State, and their conclusion, which Hora supports, 
is that the two Indian species are identical. Their findings 
extend the range of S, cochinchinensis to Peninsular India. 

Waliagonia ieerii (Bleeker) 

1913. Wallago Ieerii, Weber and de Beaufort, Fish, Indo-AustraL 
Arehi^^eL, II, p. 202. 

1936. Wallago leeri, Tweedie, Bull. Raffles Mus, Singapore, No. 12, 

p. 18. 

1938. Wallago Ieerii, Fowler, Fisheries Bull. Singapore, No. 1, 
p. 248. 

1938. Waliagonia Ieerii, Myers, Copeia, No. 2, p. 98. 

Myers in establishing his genus Waliagonia designated W. 
Ieerii as the genotype. We have examined one specimen, 250 
mm. in length, collected at Telok Anson, Perak. The range of 
distribution of the species extends to Sumatra, Banka and 
Borneo. 

Waliagonia tweediei, sp. nov., Hora & Misra^. 

In May, 1940, Mr. Tweedie sent the right anterior gill arch 
of a giant Silurid fish collected by him at Kuala Tahan, Pahang, 

1- See Hora's notes on the dentition of Clarias and Silurus in Rec, 
Ind. Mus. XXXVIII, pp. 347-356 (1936). 

2. The paper, in which Prof. A. Subba Rau and Mr. B. S. Bhimachar 
discuss the systematic position of S. wynaadensis is not yet published, but 
one of us (S. L. H.) had an opportunity to see the type-script and the 
specimens. 

3* Mr. K. S. Misra very kindly helped me in elucidating the relation- 
ships of the new species which is now jointly described by us. S. L. Hora, 
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and supplemented it with photographs and notes in order to 
facilitate the identification of the species. A sketch of its 
dentition was also supplied. The specimen was too bulky to be 



Text-fig. 2 . — Wallagonia tweediei, sp. nov. Hora and Misra. 

a. Lateral view of type-specimen; b. Upper and lower denti- 
tion; c. Lateral view of head and anterior part of body 
showing position of eye in relation to angle of mouth. All 
diagrammatic. 

The drawings were made from photographs, sketches and 
data supplied by Mr. M. W. F. Tweedie. 

preserved in toto, so a plaster mould was taken and its fins and 
one gill arch were preserved. Mr. Tweedie's note is as follows : — 

*^Length: 4 ft. 9" (with caudal). 

Depth: (at dorsal) 1 ft. 

Dorsal: 1.4. 

Pectoral: 1.14. 

Ventral: 1.7. 

Anal: 70 — the 43 anterior rays with a fleshy extension covering 
more than half their length and shortening 
suddenly at the 44th. 

'^Colour dark greyish brown with light longitudinal streaks; 
belly, back to ventrals, and underside of head white. The caudal is 
truncate, not forked. There is one pair of long maxillary and one 
pair of small mental barbels, each maxillary barbel being between 
12 and 13 inches long.’' 

In accordance with the data supplied by Mr. Tweedie, the 
fish was provisionally referred to the genus Wallagonia Myers 
in spite of its truncate caudal fin and short pelvic fins (with 8 


Mus. 17, 1941. 
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instead of 10 to 11 rays) . On an enquiry, the following further 
particulars were supplied by Mr. Tweedie: — 

“The caudal fin is slightly emarginate, perhaps more so than 
the photo shows, as the tips of the rays were damaged by being 
dragged along the ground. On the other hand I asked the Malays 
at Kuala Tahan if the tail is normally forked in the ‘Tapah' (they 
know the fish well) and they said ‘no'. 

“The anal and the caudal fins are positively not confluent. 

“The anterior ray of the dorsal fin is unbranched, thick and 
stiff proximally, but becomes flexible distally, and so cannot be 
said to be a spine. 

“The orbital margin is free and the eye is situated considerably 
above and slightly behind the angle of the mouth. 

“Exact data regarding the number of the branchiostegal rays 
are not available ; the head was cut off in front of the branchiostegals 
and I failed to count them. The plaster mould shows external 
indications of 8-9 and I should estimate the total number as 12-15."' 

In a subsequent letter, Mr. Tweedie^ wrote as follows : — 

“Mr. Pendlebury of the Kuala Lumpur Museum has sent me 
the following observations on a stuffed specimen of the Tkan Tapah' 
they have there, provisionally determined as Wallago leeri: Pectoral,, 
14; Ventral, 9; Dorsal, 5; Caudal, 17; Anal, 72-74. Total length 
14 metres, I have not been able to check these observations, but 
I should imagine that, if any are inaccurate it would be due to the 
small hinder rays of the fins being difficult to discern in a dry 
skin, and so the figures would be too low rather than too high." 

Mr. E. O. Shebbeare also supplied particulars of an “Ikan 
Tapali"', 3 ft. 8 inches in length, and noted V. 1/9. The caudal 
fin is stated to be bluntly lobed. 

Owing to the larger number of rays in the pelvic fins of 
the specimen of Tkan Tapah’ in the Kuala Lumpur Museum, 
and the one examined by Mr. E. O. Shebbeare it is probable 
that they belong to Wallagonia leeri. Besides the smaller number 
of rays in the pelvic fin, the new species differs from the other 


1* Mr. M. W. F. Tweedie also directed our attention to F. G. Sountcr's 
note entitled “A Formidable Fish from Malay" published on June 24, 1933, 
in The Field (The Country Newspaper). In this article the author gives 
a brief account of an “Ikan Tapah" caught by him in Perak and states 
that “It is called Tkan Tapah' by the Malays, and Wallago Leerit in the 
Selangor Museum, the curator of which tells me it is grouped with the 
freshwater sharks. It was 5 ft, 6 in. in length, 43 in. at its greatest 
girth, and weighed 102 lb. It was a hen fish, and a mass of ova was 
evidently ^discharged from, the vent while the fight was on, as some was 
protruding when it was lifted into the boat, and small fish were making 
feeding rings close to it when it was pumped to the surface. Its weight 
when hooked was therefore probably more than that recorded out of the- 
water." The author points out that the head of the fish is now preserved 
at the museum in Kuala Lumpur. 

From the data given above, it is not possible to determine the fish 
specifically, hut it could certainly be Wallagonia leeri (Bleeker), which 
is known to grow to a large size. 
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Text-fig. 3. — Right anterior gill-arch of Wallagonia tweediei, sp. nov. Hora 
and Misra, showing the number, disposition and nature of 
gill-rakers, x 

.four members of this genus in haying 3 + 12 gill-rakers, which 
are fairly well-developed, hard, conical and pointed. Wallagonia 
krattensis (Fowler) i also possesses 8 rays in the pelvic fin but 
its anal fin contains only 56 rays. 

The vomerine teeth of W. tweediei consist of two small,, 
widely set, rounded patches. 

Type-specimen : — Plaster cast in the Raffles Museum, 
Singapore, and the right anterior gill-arch in the collection of 
the Zoological Survey of India, Indian Museum, Calcutta, 
(No. F. 13365/1). 

Remarks: — Wallagonia tweediei is distinguished from its 
congeners mainly on the following two characters: — 

1. The caudal fin is only slightly emarginate {versus 

forked) . 

2. Twelve gill-rakers (versus 21 or more in W. attUr 

9 in W. leeri, W. miostoma and W. krattensis ) . 

The new species of Wallagonia is named after Mr. M. W. F. 
Tweedie in slight recognition of the help received from him in 
the study of the Malayan fishes. 

1- Fowler, H. W. — Zoological Eesiilts of the Third De Schauensee 
Siamese Expedition, Part V. Additional Fishes. Proc. Acad. Nat. Sei~ 
Philadelphia LXXXVI, p. 335, fig. 1 (1934). 
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Family Bagrid^ 

The generalised catfishes of the family Bagridie are 
represented by four genera, viz., Batasio Blyth, Mystus Dumeril, 
Leioeassis Bleeker and Pseudobagriis Bleeker, in the fauna of 
the Malay Peninsula. Of these, the range of Psevdobagrys and 
Batasio does not extend to the Malay Archipelago, while the 
other two genera occur both to the north and south of the Malay 
Peninsula. It may be noted that identical species of Bagroides 
Bleeker, such as B. melapterm Blkr. and B. macropterus Blkr. 
are found in Sumatra and Borneo on the one hand and in Siam 
on the other. It is likely that some representatives of this genus 
will also be found from the Malay Peninsula. The four Malayan 
genera may be distinguished by the following key; — 

Key to the Malayan genera of Bagridse 

A. Eyes with free or partially free orbital 

margins — 

I. Anal with less Uian 20 rays — 

a. Mouth ventral, bordered by 

fringed lips; barbels shorter 
than head. [Series of open 
pores on the ventral surface 
just behind the mouth] . . Batasio Blyth. 

b. Mouth terminal, bordered by 

plain lips; barbels longer 

than head . . . . Mystus Dumeril. 

II. Anal with more than 20 rays . . Pseudobagrus Bleeker. 

B. Eyes subcutaneous . . . . . . Leioeassis Bleeker. 

One species of Pseudobagms was described by Duncker 
(Naturh. Mus. Hamburg, Mitteil., XXI, p. 173, pi. ii, fig. 132, 
1904) from the Muar River at Tubing Tinggi, but we have not 
examined any specimen of it. Mystus is represented by 9 species 
in the Malay Peninsula, but we have examined specimens of 
only 6. The other three species are M. elongatiis (Gunther) 
known from Singapore (Cat. Fish. Brit. Mus., V, p. 77, 1864) ; 
M. baramensis (Regan), which was recently recorded by Herre 
and Myers from Lake Chin Chin, Jasin, Malacca, and M. gtiUo 
(Ham.), which is listed by Fowler (loe. eit., p. 47) as 
Aspidobagrus gulio under the family Bagaridse. Of Leioeassis, 
5 species are known from the Malay Peninsula, of which we 
have not examined any specimens of L. stenosomus (Cuv. & 
Val.) ; this was recorded by Duncker (loe. eit., p. 173) from 
Kuala Lumpur. Besides the two species of Bagroides mentioned 
above, Leioeassis poeeilopterus (Cuv. & Val.) is also found in 
Java, Sumatra and Borneo on the one hand and Siam on the 
other, though it has not yet been recorded from the Malay 
Peninsula. Notes on 11 Bagrid species examined by us are given 
below. One species each of Batasio, Mystus and Leioeassis are 
recorded here for the first time from the Malay Peninsula. 
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Batasio tengana (Hamilton). (Plate IV, fig. 7). 


1822. 

1839. 

1854. 
1860. 
1-860. 
1864. 
1864. 
1873. 
- 1877. 

1877. 
1888. 
1889. 
1889. 

1889. 

1890. 

1913. 

‘ 1921. 
1921. 

1937. 


Pimelodus tengana, Hamilton, Fish, Ganges, pp. 176, 377, pL 
xxxix, fig. 58. 

Bagrus tengana, Cuvier and Valenciennes, Hist. Nat. Poiss. 
XIV, p. 433. 

Bagrus tengana, Bleeker, Verh. Bat. Gen. XXV, p. 56. 

Batasio affinis, Blyth, Joum. As. Soc. Bengal, XXIX, p. 150. 

Batasio tengana, Blyth, ibid., XXIX, p. 150. 

Maarones affinis, Gunther, Cat. Fish Brit. Mus. V, p. 83. 

Macrones tengana, Gunther, ibid., V, p. 84. 

Maarones affinis. Day, Proa. Zool. Soc. London, p. 111. 

Macrones Blythii, Day, Fish. India, p. 445. 

Gagata tengana, Day, ibid., p. 493. 

Leiocassis fluviatilis, Day, Fish. India SuppL, p. 805. 

lAocassis fluviatilis. Day, Faun. Brit. Ind. Fish., I, p. 164. 

Macrones blythii. Day, ibid., I, p. 151. 

Gagata tengana. Day, ibid., I, p. 210. 

Macrones Dayi, Vinciguerra, Ann. Mus. Civ. Stor. Nat. Genova 
(2) IX, p. 230, pi. vii, fig. 3. 

Macrones marianiensis, Chaudhuri, Rec. Ind. Mus. VIII, 
p. 253. 

Macrones (Maoronoides) affinis, Hora, ibid., XXII, p. 180. 

Macrones (Maoronoides) merianiensis, Hora, ibid., XXII, 
p. 736. 

Leiocassis rama, Shaw and Shebbeare {nea Hamilton), Joum. 
Roy. As. Soc. Bengal, Science, II, p. 90, text-fig. 88, pi. iii, 
fig. 4. 


In the collection of the Raffles Museum there are six 
specimens, from 62 to 79 mm. in length, from the Chenderoh 
Lake, Perak, which seem to belong to Batasio tengana. The 
synonymy given above shows that great confusion has hitherto 
prevailed regarding the taxonomy of this species, but Hora and 
Law have recently elucidated its specific position in a revision 
of the fishes of the genus Batasio which will be published in the 
Records of the Indian Museum for 1941. The most charac- 
teristic feature of the species is its colouration which varies to 
a certain extent with age and locality. 

In the examples from Perak the black blotch on the lateral 
line above the anal fin is very conspicuously marked, while the 
anterior blotch represents the area against which the air-bladder 
comes directly in contact with the skin. Another conspicuous 
feature of these examples is an oblique horseshoe-shaped band 
lying in front of the first dorsal fin and descending on the sides 
to below the lateral line. Sometimes this band breaks up into 
a dorsal blotch and two oblique bars on the sides. There is a 
submarginal band on the dorsal fin and the tips of the caudal 
fins are somewhat dusky but not black. 


Mus. 17, 1941. 
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A detailed description of the species will be published by 
Hora and Law. So far the range of B. tengana was known 
to extend from the Eastern. Himalayas, through Assam to 
Burma; it is here recorded from the Malay Peninsula for the 
first time. 


Leiocassis baramensis Regan. (Plate IV, fig. 1) 


1906. 

1913. 

1933. 

1936. 

1938. 


Lioeassis baramensis. Began, Ann. Mag. Nat. Hist., (7), 
XVIII, p. 67. 

Leiocassis baramensis, Weber and de Beaufort, Fish. Indo- 
AustraL Archipel., II, p. 358. 

Leiocassis chaseni, de Beaufort, Bull. Raffles Mus. Singapore, 
No. 8, p. 34. 

Leiocassis chaseni, Tweedie, ibid.. No. 12, 19_. 

Leiocassis chaseni, Fowler, Fisheries Bull. Singapore, No. 1, 
p. 249. 


We have examined two specimens of Leiocassis, which, in 
our opinion, are referrable to L. baramensis Regan; one speci- 
men, 150 mm. long, was collected by Mr. H. J. Kitchener at 
Sungai Lumpat, Pahang; while the other, 116 mm. long, was 
obtained from Jalong, Perak. After comparing these examples 
with the type of L. chaseni, Tweedie had referred them to that 
species, but a further study of these specimens has shown that 
the differences, which distinguish L. chaseni from L. baramensis, 
are not of specific value. 

In his description of L. chaseni, de Beaufort stated that: 


“This species conies nearest to L. baramensis Beg. from 
Borneo, diifering by its longer dorsal and pectoral spines, 
baramensis having less serrae. The eye is probably larger, but the 
difference may be due to the difference in size of the two type- 
specimens, that of Began being 190 mm.” 


L. chaseni was described from a single specimen, 85 mm. 
in length with the caudal fin broken. 

The differences between the two species noted above may 
now be analysed with the help of the specimens under report. 

The dorsal spine of L. baramensis is stated to be “feebly 
serrated behind, the length of head”; that of L. chaseni is 
“strong, with about 8 serrae posteriorly, as long as head without 
snout”. In the specimens examined by us the spine is strong, 
feebly serrated with about 10—12 serrae and almost as long as 
head without snout which is more than half the length of the 
head. 

The pectoral spine of L. baramensis is “a little more than 
% the length of head, with 23 serrae on its inner edge”; that 
of L. chaseni is “strong, serrated along its inner edge, as long 
as dorsal spine”. In the specimens before us the spine is strong, 
somewhat shorter than the dorsal spine (still longer than half 
the length of the head) and is pectinated along the inner border 
with 15 to 17 serrae. ■ 
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In L. baramensis “Diameter of eye 9 in the length, of head” ; 
in L. chaseni “Eye 3-7, less than twice in snout, 1-4 in interorbital 
space”. In the two specimens under report, the diameter of 
the eye is contained from 6-5— 7 0 times in the length of the head, 
and more than twice in the length of the snout and the inter- 
orbital space. It is well recognised that in young specimens the 
eyes are proportionately larger, but “3-7” in de Beaufort's 
description is certainly a misprint for 5-7 or something else. 

It will be seen from the above that the so-called distinguish- 
ing features of the two species are not of very great importance 
and are likely to be bridged over when further material becomes 
available for study from Borneo and the Malay .Peninsula. 

In colouration our specimens agree fairly closely with L. 
baramensis. According to Regan its colouration is as follows ; — 

“Brownish, with 2 ohlong pale areas on each side of the 
posterior part of the body above the lateral line, the second small 
and well separated from the first; similar pale areas below the 
lateral line are confluent, and the anterior meets that of the other 
side in front of the anal fin; fins more or less blackish at the 
base and with blackish intermarginal bands.” 

In the smaller of the two specimens examined by us the 
colour pattern is more brilliantly marked. In the illustration 
we have repi-oduced the colours of this example though the 
outline sketch was made from the larger specimen. 

L, baramensis is known from Borned (Baram River) and 
the Malay Peninsula (XJlu Jelai and Sungai Lumpat, Pahang; 
Jalong, Perak). 

Leiocassis fuscus Popta. (Plate II, fig. 2) 

1913. Leiocassis fusciis, Weber and de Beaufort, Fish. Indo-Austral. 
Archipel., II, p. 353. 

1940. Leiocassis bicolor, Herxe (wee Fowler), Bull. Raffles Mus., 
16, p. 36. 

Leiocassis fiiscus has hitherto been known from a single 
specimen, 51 mm. long, which was obtained from the Upper 
Mahakam River, Borneo. There is a small specimen, 44 mm. 
long, collected from a swift stream in the Mawai District, Johore, 
which, in our opinion, is referrable to this species. The Malayan 
example is more slender and depressed; the height of its head 
being contained twice in its length instead of If, and the height 
of its body is contained 7 times in the total length and 6 times 
in the length without the caudal. Accordingly, the height of 
the dorsal fin is more or less equal to the depth of the body. 
The dorsal spine and the adipose fin are somewhat longer. There 
are also other minor differences in proportions, but all of them 
seem to be of the nature of individual variations. 


Mus. 17, 1941. 
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Leiocassis leiacanthus Weber & de Beaufort 

1913. Leiocassis leiacanthus, Weber and de Beaufort, Fish, Indo- 
Austral, ArchipeL, II, p. 364. 

1937. Leiocassis leiacanthus, Herre and Myers, Bull, Raffles Mus. 
Singapore, No. 13, p. 69. 

Leiocassis leiacanthus is represented by a single specimen 
in the collection ; it is 59 mm. in length and was oMained from 
the river Plus in Perak. Herre collected a specimen of this 
species from ttie Mawai District, Johore. 

L, leicanthus is so far known to occur in Sumatra and the 
Malay Peninsula. 

Leiocassis micropogon (Bleeker) 

1913. Leiocassis micropogon, 7^ eber and de Beaufort, Fish, Indo-- 
Austral, ArchipeL, II, p. 357. 

1936. Leiocassis micropogon, Tweedie, Bull, Raffles Mus, Singapore, 

No. 12, p. 19. 

1937. Leiocassis micropogon, Herre and Myers, ibid., No. 13, p. 69. 

1938. Leiocassis micropogon, Fowler, Fisheries Bull. Singapore, I. 

pp. 52, 249. 

We have examined a single specimen of Leiocassis micro- 
pogon; it was collected from Bukit Merah, Perak, and is 166 mm. 
in length. 

L. micropogon is found in Sumatra, Banka, Billiton, Borneo, 
and the Malay Peninsula. 

. Mystus micracanthus (Bleeker) 

1913. Macrones micracanthus, Weber and de Beaufort, Fish. Indo- 
Austral. ArchipeL, II, p. 339. 

1936. Maerones micracanthus, Tweedie, Bull. Raffles Mus. 

Singapore, No. 12, p. 19. 

1937. Mystus micracanthus, Herre and Myers, ihid.. No. 13, p. 69. 

1938. Mystus micracanthus, Fowler, Fisheries Bull. Singapore, 

No. 1, p. 249. 

We have examined two specimens of Mystus micracanthus 
from Ppak and Perlis ; they are 108 mm. and 103 mm. in length 
respectively. The species is known to occur in Java, Sumatra, 
Borneo, Malay Archipelago and Siam. 

Mystus nemurus (Cuv. & Val.) 

1913. Macrones nemurus, Weber and de Beaufort, Fish. Indo- 
Austral, ArchipeL, II, p. 341. 

1936. Macrones nemurus, Tweedie, Bull. Raffles Mus, Singapore, 

No. 12, p. 19. ” » 

1937. Mystus nemurus, Herre and Myers, ibid,, No. 13, p. 69- 

1938. Mystus nemurus, Fowler, Fisheries Bull, Singapore, No. 1, 

pp- 52, 249. 

We have examined six specimens of Mystus nemurus from 
Singapore, Kelantan, Pahang and Perak; they range in length 
from 94 mm. to 280 mm. In some of the examples the maxillary 
barbels extend beyond the anal fin and the outermost ray of the 
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upper lobe of the caudal fin is produced into a long filamentous 
process. The range of distribution of this species extends from 
the Malay Archipelago through the Malay Peninsula to Siam. 

Mystus nigriceps (Cuv. & Val.) 

1913. Macrones nigriceps, Weber and de Beaufort, Fish. Indo- 

Austral. ArehipeL, II, p. 337. 

1936. Macrones nigriceps, Tweedie, Bull. Raffles Mus. Singapore, 

No. 12, p. 19. 

1937. Mystus nigriceps, Herre and Myers, ibid.. No. 13, p. 69. 

1938. Mystus nigriceps, Fowler, Fisheries Bull. Singapore, No. 1, 

pp. 62, 249. 

Mystiis nigriceps is represented in the collection by four 
specimens which were obtained from Johore, Kedah, Pahang 
and Perak; they range in length from 85 mm. to 262 mm. In 
the specimen from Perak, 262 mm. in length, the dorsal spine is 
relatively longer, being more than the len^h of the head without 
snout. In the specimen from Kedah, 91 mm. in length, the 
diameter of the eye is coni^ined about 5 times, instead of 8 to 
4y%, in the length of the head, while the base of the anal fin is 
contained only 3 times in the base of the adipose fin. 

M. nigriceps is found in Java, Sumatra, Borneo, Malay 
Peninsula and Siam. 

^..Mystus planiceps (Cuv. & Val.) 

1913. Macrones planiceps, Weber and de Beaufort, Fish. Indo- 

Austral. ArehipeL, II, p. 342. 

1936. Macrones planiceps, Tweedie, Bull. Raffles Mus. No. 12, p. 19. 

1937. Mystus planiceps, Herre and Myers, ibid.. No. 13, p. 69. 

1938. Mystus planiceps, Fowler, Fisheries Bull. Singapore, No. 1, 

pp. 63, 249. 

We have examined five specimens of Mystus planiceps, 
ranging from 108 mm. to 405 mm. in length. Two of these, 302 
and 405 mm. in length respectively, were collected from the 
Chenderoh Lake, Perak ; two, 108 and 144 nom. in length 
respectively, were obtained at Kuala Tahan, Pahang; while the 
fifth specimen, 252' mm. in length, was obtained from Johore. 
In two examples, the eyes are comparatively smaller, being 
contained 2^ times in the length of the snout instead of 1% 
times. In some of the specimens the maxillary barbels are 
comparatively longer; they extend as far as the commencement 
of the anal fin. 

According to Weber and de Beaufort this fish attains a 
length of 335 mm. in the Malay Archipelago. ' We have examined 
a much larger specimen from Perak. 

M. planiceps is found in Java, Sumatra, Borneo, Malay 
Peninsula and Siam. 


Mus. 17, 1941. 
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Myst«s wolffi (Bleeker) 

1913. Maerones wolffi., Weber and de Beaufort, Fish. Irulo-Austral. 
ArchipeL, II, p. 340. 

1936- Maerones wolffi, Tweedie, Bull Raffles Mus, Singapore, No. 12, 
p. 19. 

1938. Mystus wolffi, Fowler, Fisheries Bull Singapore, No. 1, 
pp. 53, 249- 

We have examined two specimens of Mystus tvolffi; one 
measuring 144 mm. in length was collected from Perak, while 
the precise locality of the other, 176 mm. in length, is not known. 
In both the specimens the mandibular barbels extend only to the 
pelvic fins. 

Mystus wycki (Bleeker) 

1913. Maerones wycki, Weber and de Beaufort, Fish. Indo-AvAstrul. 
Archipel., II, p. 343. 

1936. Mystus wycki, Suvatti, Index Fish. Siam, p. 77. 

iMO. Mystus wycki, Herre, Bull. Raffles Musi Singapore, No. 16, 
p. 36. 

There is a single specimen of Mystus wycki in the collection ; 
it was collected from the Chenderoh Lake, Perak, and is 345 mm. 
in length. This species has hitherto been known from Java, 
Sumatra and Siam, but recently it was recorded by Herre from 
the Malay Peninsula. 

Family Amblycepid^ 

Amblyceps mangois (Hamilton) 

1933- Amblyceps mangois, Hora, Rec. Ind. Mus,, XXXV, pp. 607- 
621, text-figs. 1-7. 

1940. Amblyceps mangois, Hora, Rec. Ind. Mus., XLII, p. 374. 

1941. Amblyceps mangois, Hora, Supra^ p. 7, pi. I, fig. 3. 

Amblyceps mangois is recorded by one of us earlier in this 

journal (No. 17, p. 7) from the Malay Peninsula (Perak), 
and now we have 3 young specimens, 47 mm. to 67 mm. in 
length, from a stream near the Eiver Galas in Kelantan. In 
these examples the barbels are comparatively long, and the 
caudal fin is deeply forked without any filamentous prolongations 
of the outer rays. The body is covered all over with minute 
rounded tubercles. Taking all the salient features into con- 
sideration, the specimens under report agree more closely with 
the Siamese and the Malayan form than the typical form known 
from India and Burma. 

It may be noted that one of us has recently extended the 
range of the species westwards to the headwaters of the 
Mahanadi river in the Central Provinces. 
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Family Akysid^ 

The family Akysidse is represented by two genera in the 
fauna of the Malay Peninsula, viz., Aeroehordonichthys Bleeker, 
and Parakysis Herre. In the former the gill-openings are 
extensive but are restricted to the ventral surface and extend 
dorsally only to the bases of the pectoral fins; whereas in the 
latter the gill-openings are small and are situated just in front 
of the bases of the pectoral fins. In Aeroehordonichthys the 
gill-membranes are united with each other and with the isthmus ; 
whereas in Parakysis the gill-membranes are separated from 
each other by a long distance and, in consequence, the isthmus 
is very wide. 

Aeroehordonichthys is represented by three species in the 
Malay Peninsula, two- of which are recorded here for the first 
time, and the third, A. rugosus (Sleeker), is recorded by one of 
us earlier in this journal (No. 17, p. 8) from Perak ; we have now 
examined further material of it from the King George V National 
Park. Parakysis is monotypic so far. Notes on the four 
Malayan species of the family recently examined by us are given 
below. 

It may be noted that Akysis Sleeker is known from Java 
and Borneo on the one hand and from Burma and Siam on the 
other. It is likely, therefore, that some representative of this 
genus will be found in the Malay Peninsula also. 

Aeroehordonichthys ischnosoma Sleeker 

1913. Aeroehordonichthys ischnosoma, Weber and de Beaufort, FisK 
Indo-Austral. ArchipeL, II, p. 367. 

Aeroehordonichthys ischnosoma is represented in the collec- 
tion by a single specimen, 109 mm. in length; it was obtained 
by Mr. E. 0. Shebbeare from the King George V National Park. 
The entire skin is granular and there are 7 distinct longitudinal 
rows of tubercles on each side, besides one along the mid-dorsal 



Text-fig. 4. — Lateral view in outline of a specimen of Aeroehordonichthys 
ischnosoma Bleeker from King George V National Park, 
Malay Peninsula, x. %. 

line. In all salient characters the specimen agrees with the 
description of the species as given by Weber and de Beaufort 
and the drawings by Bleeker in his Atlas lehthyologique. 


Mus. 17, 1941. 
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The respiratory adaptations described by one of us (Hora, 
loc, cit.) in A. 'mgos'ics are also present in the specimen under 
report, and they seem to form a very characteristic feature of 
the genus. 



Text-fig. 5. — Dorsal surface of head of Acrochordonichthys ischnosoma 
Bleeker with a part of the skin removed to show the form 
of occipital process, the position of the fontanels and the 
associated parts of skull. 2. 

Acrochordonichthys melanogaster (Bleeker) 

1913. Acrochordonichthys melanog aster y Weber and de Beaufort, 
Fish, Indo-Austral, ArchipeL, II, p. 369. 

We have examined a single specimen, 99 mm. in length, of 
Acrochordonichthys melanogaster; it was collected at Kuala 
Tahan, Pahang (King George V National Park). This species 
has hitherto been known from a single specimen and can 1:^ 
readily distinguished from the allied forms by its quadratic 
occipital process. According to Bleeker, its median fontanel 
reaches to the base of the occipital process, but in the specimen 
from Pahang it is separated by a considerable distance from the 
occipital process, at the base of which lies another small, rounded 
fontanel. As pointed out by Weber and de Beaufort in their 
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note on the doubtful species of Aerochordoniehthys (p. 370), 
"It may be that Bleeker has overlooked the fact that these 
fontanels are separated.” 



Text-iig. 6. — Dorsal surface of head and anterior part of body of 
Aerochordoniehthys melanogaster (Bleeker) with a part 
of the skin removed to show the form of the occipital 
process, the position of the fontanels and the associated 
parts of skull, x 2. 

In the specimen under report the dorsal surface from above 
the commencement of pelvic fins is marked with a whitish patch 
which extends halfway along the upper border of the caudal fin ; 
in this whitish area only the tip of the adipose fin is black. We 
agree with Weber and de Beaufort that forms such as A. 
pctchyderma Vaillant, Sosia chamaleon Vaillant, A. obscurtis 
Popta, A, buttikoferi Popta and A. vanm Popta are probably 
local or colour varieties of A. melanogaster. The median fontanel 
in all these forms is similar to that described above in the 
specimen from Pahang. 

A. melanogaster is known from Sumatra and ? Borneo ; it is 
recorded here from the Malay Peninsula for the first time. 

Aerochordoniehthys rugosus (Bleeker) 

1913. Aerochordoniehthys rugosus, Weber and de Beaufort, Fish. 
Indo-Austral. Archipel., II, p. 368. 

1941. Aerochordoniehthys rugosus, Hora, Bull. Raffles Mus. Singa- 
pore, No. 17, p. 8. 


Mus. 17, 1941. 
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Acrochordonichthys rugosm was only recently recorded by 
one of us from Perak; we have now examined three more 
specimens, one from Ulu Lebir, Kelantan, 81 mm. in length, and 
two from King George. V National Park (Pahang), 42 mm. and 
45 mm. in len^h respectively. In the specimen from Kelantan, ' 
the dorsal surface from above the pelvic fins to the base of the 
adipose fin is marked with a broad saddle-shaped whitish area. 
Behind the adipose fin the dorsal surface up to the middle of 
the caudal fin is streaked with white. In one of the young 
specimens this whitish area is more extensive while in the other 
the sides in the posterior part of the body are marked with three 
whitish spots. 

A. rugosus is now known from Java, Sumatra and the 
Malay Peninsula. ' 


Parakysis verrucosa Herre. (Plate III, fig. 1 ; plate IV, figs. 2-5) 

1940. Parakysis verrucosa, Herre, Bull. Raffles Mus. Singapore,. 

No. 16, p. 12, pi. vi. 

HeiTe in proposing the genus Parakysis noted that “it lacks 
an adipose dorsal fin”, and it is on this character that he seems 
to have separated it from Akysis Bleeker. We have examined. 
4 young specimens, 26 to 37 mm. in length, of P. verrucosa from 
near Kota Tinggi in S. Johore and find that they possess a long, 
low and thick adipose fin, which, owing to tubercles on the body, 
is not distinct urdess the specimen is held against the light.. It 
may be noted that Herre also observed that “Some specimens, 
especially those from Borneo, have a low ridge or keel on the 
dorsal side of the caudal peduncle”. The two genera are, 
however, abundantly distinct in their general build, the nature 
of gill-opening and barbels. In Akysis the gill-openings extend 
to the ventral surface for a considerable distance though there 
is still a broad isthmus separating them ; while in Parakysis the 
gill-openings extend just round the base of the pectoral spine 
and the isthmus is very broad. The small gill-openings of 
Parakysis are still further reduced functionally as valve-like 
folds inside the gill-openings restrict the flow of the expiratory 
current to the upper portion where a spout-like structure is 
formed somewhat similar to that found in Amblyceps^. The 
presence of short, accessory, basal barbules at the bases of the 
mandibulary and mental barbels is a characteristic feature of 
Parakysis. 

The alimentary canal (pi. iv, fig. 3) of P. verrucosa is a 
simple tube with only one convolution ; there is no marked 
differentiation between the stomach and other parts of the 


1- Hora, S. L. — Siluroid Fishes of India, Burma and Ceylon. I. Loach- 
like Fishes of the genus Amblyceps Blyth. Rec. Ind. Mus., XXXV, p. 611, 
text-fig. 3 (1933). 
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alimentary canal. The air-bladder (pi. iv, fig. 5) is thin-walled; 
it is divided into two small rounded chambers which are dorsally 
enclosed in bony capsules and are connected with ductm 
endolymphaticus by short tubes. The teeth (pi. iv, fig. 4) are 
villiform and arranged in bands in the jaws; the palate is 
edentulous. 

In general features Parakysis appears to be closely related 
to Akysis, but seems to be better adapted for life in torrential 
streams ; its restricted gill-openings and the presence of accessory 
barbules round the mouth indicate respiratory adaptations for 
life in swift curi’ents. 

P. verrucosa is known from Johore (Malay States) and 
Sarawak (Borneo). 


Family SisoriPjE 

The characteristic mountain catfishes of the family Sisoridse 
are represented in the fauna of the Malay Peninsula by the 
genera Bagarius Bleeker and Glyptothorax Bl 3 rth. The two 
genera can readily be distinguished by the thoracic adhesive 
apparatus composed of longitudinal plaits of skin which is absent 
in the former and present in the latter. 

In his list of Malayan fishes, Fowler^ has included Aspido- 
bagrus gulio (Ham.) in the family Bagariidse which is probably 
an oversight, as this species belongs to the family Bagridae. 

Bagarius is represented by the widely distributed species B. 
bagarius (Ham.), while Glyptothorax is represented by four 
species, viz., G. majus (Blkr.), G. platypogon (Cuv. & Val.), G. 
platypogonoidss (Blkr.) and G. telchitta (Ham.). Of the first 
slieeies, which was recently recorded by Herre from the Malay 
Peninsula, we have examined several specimens, four of which 
had been determined by Herre as G. rroajus. 

We have not examined any specimen of G. telchitta, which 
was found at Kuala Lumpur by Duncker (Fowler, loc. eit., 
p. 48). The precise specific limits of Hamilton’s telchitta are 
not known2 and it seems to us probable that the species does 
not occur outside northern Bengal and Bihar. The occurrence 
of this species in the Malay Peninsula is thus doubtful. Of G. 
platypogonoides we have examined three specimens, two of 
which were determined by de Beaufort as such and are now in 
a very bad state of preservation. 

Fowler, H. W . — A list of the Fidies known from Malaya. Fisheries 
Bull. Singapore, No. 1, p. 47 (1938). 

2- Hora, S. L. — Notes on Pishes in the Indian Museum. V. On the 
Composite Genus Glyptostemon McClelland. Reo. Ind. Mus., XXV, p. 28 
(1923). 


Mus. 17, 1941. 
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Bagarius bagariiis (Hamilton) 

1913. Bagmms bagarius, Weber and de Beaufort, Fish. Indo-- 

Austral. ArchipeL, II, p. 270. „ _ ^ 

1936. Bagarms bagariusr Tweedie, Bull. Raffles Mus. Stngapore, 

No. 12, p. 18. cY* XT i 

1938. Bagarius bagarius, Fowler, Fzshertes Bull. Stngaporef No. 

1939. Bagarius bagarius, Hora, Joum. Bombay Nat. Hist. Soc.^ 

XL, pp. 583-593. 

Tweedie {loc. cit.) has examined a speciinen of Bagarius 
bagarius from Singapore, and informs us {in litt.) that he has 
obtained the species at Kuala Tahan. The only other locaMy in 
the Malay Peninsula whence it has been recorded is Xelan 
Stream, Perak-Pahang Boundary. , ^ i 

B. bagarius is very widely distributed in the Oriental re^on. 
It is a very ancient fish as its fossil remains are known from 
the Tertiary deposits of the highlands of Padang in Sumatra 
and the Siwalik rocks of India. 


Glyptothorax majus (Boulenger). (Plate III, fig. 2) 

1894. Akysis major, Boulenger, Ann. Mag. Nat. Hist. (6) XIII, 

1911. (^yptosiemum major, Began, Ann. Mag. Nat. Hist. (8) 

VIII, p. 563. ■ , ^ ^ X. r ^ 

1913. Glyptostemum majus, Weber and de Beaufort, Fish. Iimo- 
Austral. ArchipeL, II, p. 267. 

1940. Glyptothorax majus, Herre, Bull. Raffles Mus. Singapore, 
No. 16, p. 35. 


Glyptothorax majus was described by Boulenger as Akysis 
from several specimens collected in the rivers of Sarawak, 
Borneo. Regan pointed out its true generic position. According 
to Weber and de Beaufort, specimens of this species from Borneo 
had been referred to G. platypogonoides by Vaillant and G. 
nieuwenhuisi by Popta. Herre recorded it from several localities 
in the Malay Peninsula. We have examined specimens of G. 
majus from the following localities: — 

specimens mm. 


West of Ginting Sempak, Selangor 
Mawai District, Johore 
Jalong, Perak 

Biver Condor, Ulu Galas, Kelantan 
Biver Ketil, Kelantan 
Kuala Tahan, Pahang 


1 47 

3 39-44 

10 58-73 

3 43-71 

5 50-61 

1 46 


The most characteristic feature of the species is its coloura- 
tion which, according to Boulenger, is as follows: — 

“Dark brown above, whitish beneath; dorsal, pectoral, and 
adipose fins blackish brown, with a white border; ventrals and 
anal white, with one or two black bars; caudal blacMi^ brown 
or black and white, the lobes constantly tipped with white.'’ 

The body is covered with well-marked tubercles and the 
dorsal spine is feebly denticulated in parts along the posterior 
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border. In the young' specimens the body is somewhat more 
slender and the dorsal spine is sometimes smooth. There is 
considerable difference in the depth of colouration of the various 
specimens examined by us, but the general pattern is more or 
less the same. 

Besides Borneo and the Malay Peninsula, G. majtis has also 
been recorded from Siam.^ 

Glyptothorax platypogon (Cuv. & Val.) 

1913. Glyptostemum platypogon, Weber and de Beaufort, Fish. 

Indo-Austral. Arehipel., II, p. 264, fig. 104. 

1937. Glyptothorax platypogon, Herre and Myers, Bull. Raffles Mus. 

Singapore, No. 13, p. 68. 

Herre and Myers have already recorded Glyptothorax 
platypogon from Johore and Perak. We have examined one 
specimen from Kuala Tahan, Pahang, which is 70 mm. in length. 
G. platypogon is readily distinguished from the allied species 
by its broad caudal peduncle and colouration, which is “Lighter 
or dark olivaceous brown, often with dark spots scattered over 
the back; belly, underside of head and ventral barbels whitish. 
Rayed fins of the same colour, their base and irregular peripheral 
patches dark. Base of caudal dark.” 

In the specimen under report the lower lobe of the caudal 
fin is considerably longer. Probably this is an abnormal feature 
of the specimen. 

G. platypogon is known from Java, Sumatra, Borneo and 
the Malay Peninsula. 

Glyptothorax platypogonoides (Bleeker). (Plate IV, fig. 6) 

1913. Glyptosternum platypogonoides, Weber and de Beaufort, Fish. 

Indo-Austral. Arehipel., II, p. 267. 

1936. Glyptostemum, platypogonoides, Tweedie, Bull. Baffles Mus. 

Singapore, No. 12, p. 18. 

1938. Glyptothorax platypogonoides, Fowler, Fisheries Bull. Singa~ 

pore. No. 1, p. 248. 

1940. Glyptothorax platypogonoides, Herre, Bidl. Raffles Mus. Singa- 
pore, No. 16, p. 36. 

As pointed out above, two specimens from Ulu Jelai, Pahang, 
were referred by de Beaufort to Glyptothorax platypogonoides 
and were listed by Tweedie in 1936. These specimens are in 
a desiccated condition and in a bad state of preservation. We 
are, therefore, unable to make any comments on them. There 
are, however, three specimens, 65-71 mm. in length, collected 
from King George V National Park, which can be definitely 
assigned to this species. One of the specimens is full of eggs, 
and in consequence the depth of the body is proportionately 
greyer, but its narrow caudal peduncle enables it to be readily 
distinguished from G. majvs. Moreover, in G. platypogonoides 

1- Suvatti, C. — Index to Fishes of Siam, p. 343 (1936). 


Mus. 17, 1941. 
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the colour is “Greenish violet with blue dots; lateral line yellow; 
dorsal and anal fin with a broad band along the base and along 
their outer portion; adipose fin and caudal dotted with brown” 
In the specimens examined by us the mandibulary barbels 
are ® /g of the length of head, instead of being equal to it, and the 
occipital process is somewhat broader. 

Besides Sumatra, G. platypogonoides is known from the 
Malay Peninsula and Siam®. 


Family Chacid.® 


Chaca chaca (Hamilton) 

1913. Chaca chaca, Weber and de Beaufort, Fish. Indo-Austral. 

ArchipeL, II, p. 246. ..t 

1936. Chaca chaca, Tweedie, Bull. Raffles Mus. Singapore, No. 12, 


p. 18. 

1937. Chaca chorea, Herre and Myers, ihid., No. 13, p. 67. 

1988. Chaca chaca, Fowler, Fisheries Bull. Singapore, No. 1, p. 247. 
1940. Chaca chaca, Herre, Bull. Raffles Mus. Singapore, No. 16, 
p. 35. 


We have examined a specimen, 118 mm. long, of Chaca 
cJtaca from, the Mawai District, Johore. This is a very queer 
looking catfish, and is the sole representative of the family. It 
can readily be distinguished by its short anal fin, which is free 
from the caudal fin; by the presence of six rays in the pelvic 
fins, a strong, pungent spine in the dorsal fin and the union 
of the so-called second dorsal fin with caudal fin to form a 


procurrent caudodorsal. 


Family Schilbeid.^ 

In Siam and the Malay Archipelago, the family Schilbeidse 
is represented by at least four genera in each region which are 
either identical or closely allied. Helicophagus Bleeker, Laides 
Jordan and Pangasius Cuvier & Valenciennes are common to the 
two regions, while Pseudeutropvus Bleeker is replaced by 
Platytropius Hora in Siam. From the Malay Peninsula, how- 
ever, no representative of Helicophagm, Pseudeutropius or 
Platytropius has yet been described, but it is likely that some 
members of these genera may be found in the Malay Peninsula. 
Similarly some species of Pangasius, such as P. nasutus and P. 
macronema, are not known so far from the Malay Peninsula 
though they have been recorded from Siam, Borhet) and Sumatra. 

In the fauna of the Malay Peninsula, this family is 
represented by Laides hexanema (Blkr.), Pangasius micronema 

1- Gunther, A. — Catalogue of the Fishes in the British Museum, V,' 
p. 186 (1864). 

2. Suvatti, C. — Index to Fishes of Siam, p. 81 (1936). 
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Blkr., P. pangdsius (Ham.), P- polyuranodon Blkr.^ and P.. 
ponderosus Herre & Myers^. 

Laides hexanema (Bleaker) 

1913. Lais hexanema, Weber and de Beaufort, Fish, Indo-Austrol,. 

ArchipeL, II, p. 250. 

1936. Lais hexanema, Tweedie, Bull. Raffles Mus. Singapore, No. 12,, 

p. 18. 

1938. Lais hexanema, Fowler, Fisheries Bull. Singapore, No. 1, p. 47. 

We have examined a single specimen of Laides hexanema 
from the Pahang River ; it is 84 mm. in length. On comparing 
it. with Weber and de Beaufort's description, we find that its 
eyes are proportionately smaller (about 3^ in head instead of 
3, space between the eyes on the ventral surface more than 
diameter of eye), mandibular, barbels are shorter (stopping a 
considerable distance away from pectorals instead of extending 
to base of pectorals) and the distal portions of the dorsal, 
pectoral, pelvic, and caudal fins are somewhat lighter in colour 
instead of being darker. 

L. hexanema is found in Java, Sumatra, Borneo, Malay 
Peninsula and Siam. 

Pangas ius micronema Bleeker 

1913. Pangasius micronema, Weber and de Beaufort, Fish. Indo— 

Austral. ArchipeL, II, p. 261. 

1937. Pangasius micronema, Herre and Myers, Bull:. Raffles Mus. 

Singapore, No. 13, p. 67. 

1940. Pangasius micronema, Herre, ibid., No. 16, p. 35. 

We have examined 3 specimens of Pangasius micronema,. 
ranging in standard length from 245 to 318 ‘tnrn., they were 
collected from the Chenderoh Lake, Perak. In these examples 
the mandibular barbels are rudimentary, the vomerine and 
palatine teeth do not form distinct patches but those on each 
side are united into a common band. The eyes are somewhat 
more ventrally placed as the distance between them on the ventral 
surface is about 1*75 times the diameter of the eye. 

P. micronema> is known from Java, Sumatra, Borneo, Perak 
and Siam. 

Pangasius pangasius (Hamilton) 

1913. Pangasius pangasius, Weber and de Beaufort, Fish. Indo- 

Austral. ArchipeL, II, p. 256. 

1936. Pangasius pangasius, Tweedie, Bull. Raffles Mus. Singapore,. 

No. 12, p. 18. 

1937. Pangasius pangasius, Herre & Myers, ibid., No. 13, p. 67. 

1938. Pangasius pangasius, Fowler, Fisheries Bull. Singapore, No. 1, 

- pp. 47, 248. % 


1* Fowler, H. W. — list of the Fishes known from Malaya. Fisheries 
Bull. Singapore, No. 1, p. 47 (1938). 

2. Herre, W. C. T. and Myers, G. S. — contribution to the 
Ichthyology of the Malay Peninsula. Part II. Fresh-water Pishes. 
Bull. Raffles Mics. Singapore, No. 13, p. 67 (1937). 
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A juvenile specimen of the widely distributed Indian species 
Pangasius pangasius was recorded by Tweedie, (loc. cit.) ; it was 
obtained from the Pahang River near Mentakab. Herre and 
Hyerst, record^ it from Perak. 

Pangasius ponderosus Herre & Myers 

1937.. Pangasius ponderostis, Herre and Myers, Bvll. Raffles Mus. 
Singapore, Ne. 13, p. 67, pi. vi. 

Mr. Tweedie collected a specimen of Pang<isius ponderosus, 
27 inches long, from Kuala Tahan, Pahang. Being unable to 
preserve the entire specimen he took a photogi'aph and the 
following particulars about the individual and then preserved 


its head. 


“Length with caudal 

27 inches. 

Depth 

6 

Depth of caudal peduncle 

1% » 

Rays in dorsal 

1/7 

Rays in anal 

3/23 

Rays in pectoral 

1/11 

Rays in ventral 

1/5 



'Text-'flg. 7. — Pangasius ponderosus Herre an<i Myers. 

a. Lateral view of a specimen 27 inches long from Kuala Tahan, 
Fahang." The sketch was macie from a photograph and 
data supplied hy Mr. M. W. F. Tweedie, while the head 
portion was finished from the specimen; h. Upper and lower 
dentition, x o. Lateral view of head, x 

A of large pores exuding slime is in the axil of each 

pwtoral, Colour greyish green above, livid whbjp below, the 
dividing line between, the two running inch above tfee lateral 
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Jine behind ventrals; descending thence to pectorals and about 
level of eye on head”. 

A detailed study of the head has shown that it differs in 
the following particulars from Herre and Myers’ description of 
the species:-^ — 

(i) The eye is somewhat smaller, its diameter being 

contained IS times in head {versus 11 times) and 
about 8-5 times in interorbital width {versus 6-25 
times). 

(ii) The posterior nostril is more or less in a line with 

the anterior one, instead of being much higher. 

(iii) The mandibular barbel is nearly times the 

diameter of the eye, instead of being a little longer 
than the eye. 

As the species is known, from only tw’^o specimens, we regard 
these differences as individual variations and attach no specific 
value to them. 

A reference to literature has shown that Fowler’s P<mgasius 
taeniura from Siam is very closely allied to P. ponderosus. In 
the former the barbels are somewhat longer and the head and 
the eyes are proportionately larger. These differences may be 
due to the fact that the only specimen known of P, taeniura is 
85 mm. in total length, while the two known examples of P. 
ponderosus are over 600 mm. in length. When further material 
©i the two species becomes available, it is likely that they will be 
found to be identical. 

Pangashis ponderosus is so far known only from the Malay 
Peninsula. 


Family Clariid.® 

The family Clariidse is represented by six species in the 
fauna of the Malay Peninsula; they are distributed in three 
genera which may be distinguished by the following key ; — 

Key to the Malayan genera of the Clariidae 

A. Dorsal fin divided into two parts, the first of 

soft rays, the second an adipose fin of great 

length . . . . . . . . Mlncheloclarias 

Herre & Myers.i 

B. Dorsal fin long and undivided, composed! of soft 

rays only— 

I. Dorsal, caudal and anal fins normally 

confluent to form a single fin . . Frophagorus Smith.2 
II- Dorsal, caudal and anal fins separate Clarias Gronovius. 


Herre, A. W. C. T- and Myers, G. — A Cpntribution to tho 
Ichthyology of the Malay Peninsula. Part II. Fresh-water Fishes, Bull, 
Baffles Mus, Singapore, No. 13, p. 68 (1937). 

Smith, H. M.— A New Genu» of Clariid Catfishes. Copeia, No. 4, 
p. 236 (1939). 
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The first two genera are monotypic, each being represented 
by a single species. Encheloclarias ta'peino^terus (Bleeker) 
had hitherto been included in the African genus Heterohranohus 
Geoffrey St, Hilaire and was only known from Banka and 
Sarawak (Borneo), Dr. A. W. C. T. Herre obtained a living 
specimen at Mawai, Johore. We have not examined any 
specimen of this species. Prophagorus nieuhofi (Cuvier & 
Valenciennes) is found in Java, Sumatra, Banka, Biliton, Borneo, 
Philippines, Malay Archipelago and Siam. We have examined 
one partly desiccated specimen of the species and find that on 
the nature of its confluent vertical fins it may merit a generic 
distinction from Clarias, a genus which is widely distributed in 
Africa, Syria, Southern Asia and the East Indian Archipelago* 

Clarias batrachus (Linnaeus) 

1913. Clarias batrachus, Weber and de Beaufort, Fish, Indo-^AustraL 

ArehipeL, II, p. 190. 

1936. Cla/rias batrachus, Tweedie, Bull, Raffles Mus, Singapore, 

No. 12, p. 18. 

1937. Clarias batrachus, Herre and Myers, ibid,, No. 13, p. 65. 

1938. Cla/rias batrachus, Fowler, Fisheries Bull, Singapore, No. 1, 

p. 43. 

Clarias batrachus is the most widely distributed species of 
the Oriental Region ; we have examined four specimens, ranging 
in length from 120 to 182 mm., from Perlis, Singapore and 
Kedah. The interorbital distance is liable to vary considerably ; 
in two specimens it is contained almost twice in the length 
of the head. 

Clarias leiacanthus Bleeker 

1913. Clarias leiacanthus, Weber and de Beaufort, Fish, Indo-- 

Austral, ArchipeL, II, p. 192. 

1936. ClaHas leiacanthus, Tweedie, Bull, Raffles Mus, Singapore, 

No. 12, p. 18. 

1937. Clarias leiacanthus, Herre and Myers, ibid,, No. 13, p. 66. 

1938. Clarias leiacanthus, Fowler, Fisheries Bull. Singapore, No. 1, 

p. 247. 

We have examined four specimens of Clarias leiacanthus, 
three from Perak and one from Johore; they vary in len^h 
from 245 mm. to 395 mm. It may be noted that according to 
Weber and de Beaufort this species attains a length of 330 mm. 
in the Malay . Archipelago ; two specimens from Chenderoh Lake, 
Perak, are 360 mm. and 395 mm. in length respectively. 

In two of the specimens under report the pectoral spine, 
which is generally smooth, is feebly serrated ; while the maxillary 
barbels do not reach the pelvic hns by a considerable distance 
in any of the specimens (according to Weber and de Beaufort 
they nearly reach the pelvic fins). 
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Clarias melanoderma Bleeker 

1913. Clarias melanoderma, Weber and de Beaufort, Fish. Indo- 

Aiistral. ArehipeL, II, p. 188. 

1937. Clarias melanoderma, Herre and Myers, Bull. Raffles Mus. 

Singapore, No. 13, p. 66. 

1938. Clarias melanoderma, Fowler, Fisheries Bull. Singapore, 

No. 1, p. 44. 

Clarias melanoderma is characterised by the possession of 
strong, almost vertical teeth on the front margin of pectoral 
spine. We refer to this remarkable species two specimens, 
about 109 mm. and 193 mm. in length respectively; they were 



Text-fig. 8. — Upper surface of head and anterior part of body of a 
specimen of Clarias mekmoderma Bleeker from the King 
George V National Park, Malay Peninsula, x 1%. 

collected from King George V National Park. These specimens 
do not agree with the description of the species by Weber and 
de Beaufort in the following particulars ; — 

(i) In the smaller specimen the distance between the 
dorsal fin and the occipital process is i/4 (instead 
of ^/g) of the distance between the last-named and 
the tip of the snout. 


Mus. 17, 1941. 
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(ii) The front border of the frontal fontanel is in line 

with the front borders of the eyes, instead of being 
behind the eyes. 

(iii) The nasal barbels reach occipital fontanel, instead 

of the dorsal fin. 

(iv) In the larger specimen the length of the pectoral fin 

is relatively less, being equal to the postorbital 
part of the head to the gill-opening. 

(v) In the larger specimen the general colouration is a 

neutral tint vi^ith black spots irregularly distributed 
over the body and fins. 

As the species grows to about 340 mm. in length, we do 
not attach any specific value to the above noted differences. 

Clarias melanoderma is found in Java, Sumatra, Borneo, 
Philippines, Siam and China. 

Clarias teysmanni Bleeker 

1913. Clarias teysriianni, Weber and de Beaufort, Fish, Indo- 
AustraL ArchipeL, II, p. 191. 

1936. Clcurias teysmanni, Tweedie, Bull, Raffles Mus, Singapore, 

No. 12, p. 18- 

1937. Cla/rias teysmanni, Herre and Myers, %bid., No. 13, p. 66. 

1938. Clarias teijsmanni, Fowler, Fisheries Bull. Singapore, No. 1, 

p. 44. 

We have examined three specimens of Clarias teysmanni 
from Kelantan and Johore; they range in length from 171 to 
180 mm. The shape of the occipital process is variable. In the 




Text-fig. 9. — Upper surface of head and anterior part of body of two 
specimens of Cla/rias teysmanni Bleeker from Malaya, 
showing differences in the shape of the occipital process. 
a. From Kelantan; h. From Johore. 

two specimens from Kelantan it is distinctly pointed, while in the 
example from Johore it is broadly pointed. In the Kelantan 
specimens the distance between the occipital process and the 
dorsal fin is also proportionately greater. 


[421 


boll. Eapi%bS 



MALAYAN FISHES IN THE COLLECTION OP THE RAFFLES MUSEUM 

Prophagorus nieuhoS (Cuv. & Val.) 

1913. Clarias nieuhofi, Weber and de Beaufort, Fish. Indo-Atistral. 

ArohipeL, II, p. 189. 

1936. Clarias nieuhofi, Tweedie, Bull. Raffles Mus. Singapore, No. 12, 

p. 18. 

1938. Clarias nieuhofi, Fowler, Fisheries Bull. Singapore, No. 1, 

p. 44. 

1939. Prophagonis nieuhofi. Smith, Copeia, No. 4, p. 236. 

1940. Clarias nieuhofi, Herre, Bull. Raffles Mus. Singapore, No. 16, 

p. 35. 

We have examined a single specimen of Prophagorus 
nieuhofi from the Sedagong River, Tioman Island on the east 
coast of the Malay Peninsula; it is 310 mm. in length and is 
partly desiccated. A portion of the dorsal fin near its junction 
with the caudal is damaged. On comparing it with the descrip- 
tion of the species as given by Weber and de Beaufort, we find 
that its head is considerably longer than its breadth (versus 
“Length of head to gill-opening nearly equalling its greatest 
breadth”) and the interorbital distance is less than the width 
of the mouth (versus “Eye-distance greater than mouth 
opening”). 

Explanation of Plate II 

Fig. 1. — Lateral view of a specimen of Silurichthys 
sehneideri Volz from Jalong, Perak. X 34 . 

Fig. 2. — Lateral view of a specimen of Lewcassis fuscus 
Popta from Mawai District, Johore. X 3. 
Explanation of Plate III 

Fig. 1. — rLateral view of a specimen of Parakysis verrucosa 
Herre from Kota Tinggi, S. Johore. X 334 

Fig. 2. — Lateral view of a specimen of Glyptothorax majus 
(Boulenger) from Ketil R., Kelantan. X 2% 

Explanation of Plate IV 

Fig. 1. — Lateral view of a specimen of Leiocassis baramen- 
sis. Regan from the Malay Peninsula. X Vs 

Fig. 2. — ^Ventral surface of head and anterior part of body 
of a specimen of Parakysis verrucosa Herre from 
Kota Tinggi, S. Johore. X 3 % 

Fig. 3. — Alimentary canal of Parakysis verrucosa Herre. 
X 7. 

Fig. 4. — Dentition. of same. X 24. 

Fig. 5. — Air-bladder of same. X 8. 

Fig. 6. — Lateral view of a mature female specimen of 
Glyptothorax platypogorundes (Bleeker) from 
King G^rge V National Park. X 1% 

Fig. 7. — Lateral view of a specimen of Batasio tengana 
(Hamilton) from Chenderoh Lake, Perak. 
X 1 
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2. Loaches of the family Cobitidae 

The following 11 species of the Cobitid^ have so far been 
known to occur in the fauna of the Malay Peninsula : 

1. Acanthophthalmus kuhli (Cuv. & Val.). 

2. Acanthophthalmus muraenif ormis de Beaufort. 

3. Acanthophthalmus perakensis (Herre). 

4. Acanthophthalmus pahangensis de Beaufort. 

5. Acanthophthalmus semieinctus Fraser-Brunner. 

6. Acanthopsis choirorhynchus (Bleeker) . 

7. Botia hymenophysa (Bleeker). 

8. Lepidocephalus fureatus de Beaufort. 

9. Lepidocephalus hasselti (Cuv. & Val.). 

10. Nemachilus fasciatus (Cuv. & Val.). 

11. Nemachilus selangoricus Duncker. 

I have examined specimens of all these species except of 
A. kuhli, the doubtful occurrence of which in the Malay 
Peninsula is discussed under A. semieinctus. It has been found 
that Herre’s Acanthophthalmus perakensis is synonymous with 
A. anguillaris Vaillant and that A. pahangensis de Beaufort is 
synonYvaoMs, ’with. Lepidocephalus macrochir (Bleeker). Besides 
the species enumerated above, I have found representatives of 
the following other species in the collection: — 

1. Acanthophthalmus pangia (Ham.). 

2. Acanthophthalmus vermicularis Weber & de Beaufort. 

3. Botia modesta Bleeker. 

4. Nemachilus masyse Smith. 

Of the 15 species of the Cobitidse now known from the 
Malay Peninsula, Acanthophthalmus kuhli, Acanthopsis choir- 
orhynchus, Botia hymenophysa, Lepidocephalus hasselti and 
Nemachilus fasciatus are found both to the north and south 
of the Malay Peninsula. Acanthophthalmus anguillaris and A. 
pangia had hitherto been known from the north and. south of the 
Malay Peninsula, but are recorded here from this region for the 
first time. Botia modesta and Nemachilus masyx were so far 
known from Siam and are recorded here from the Malay 
Peninsula for the first time. Acanthophthalmus vermicularis 
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and Lepidocephahis macrochir were hitherto known from 
Sumatra and Java and their range is now extended to the Malay 
Peninsula. The remaining three species, Acanthophthalrmcs 
muraeniformis, Lepidocephahis furcatus and Nemachilus selang- 
orictis are so far endemic to the Malay Peninsula. 

The distribution of the various species enumerated above 
shows the great importance of the study of the freshwater fish- 
fauna of the Malay Peninsula for a proper elucidation of the 
zoogeographical relations of the various countries included in 
the Oriental Region. From a large number of new records 
of distribution of the species discussed in this article, it seems 
probable that a proper search in suitable localities will bring to 
light many more interesting forms. Even now, so far as the 
Cobitidse are concerned, the Malayan fauna seems to be fairly 
rich in these loaches. 

The Malayan species of the Cobitidse can be distinguished 
by the following key: — 

Key to the Malayan species of Cobitidae 
I. A moveable pre- or suborbital spine — 

A. Origin of dorsal before that of ventrals — 

1. Spine below eye; eyes with a free orbital 

margin 

a. Length of head equals depth of 
body; suborbital spine extending 
to below posterior margin of eye ; 
a broad black bar at base of skull 

h. Length of head greater than depth 
of body; suborbital spine extend- 
ing to below middle of eye; body 
marked with transverse bands 
with black edges 

2. Spine before eye: eyes subcutaneous . . 

B* Origin of dorsal opposite to or behind tliat 
of ventrals — 

1. Head without scales 

a. Eight barbels — 

i. An extra pair of nasal barbels 
present; end of dorsal above 
commencement of anal 
ii. An extra pair of labial barbels 
present; end of dorsal some- 
what before origin of anal . . 

b. Six barbels — 

i. Height 8-11 in total length 
with caudal — 
cx. Dorsal its own length 
or more before anal; 
colour uniform 


Botia. 

B, modesta. 

B, hymenophysa. 
Acanthopais 

choir or hynchus. 

A canthophthalrmis, 

A vermiaularis. 

A. miiraenifomiis, 

A. pangia. 


17, 1941. 
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Dorsal much less than 
its own length before 
anal; 12 to 15 trans- 
verse bands on head 
and body — 

Head 6% in 
length. Ventral 
fins in middle 
of length of 
fish (including 
caudal fin) . 

Dorsal fin 2/6 A. semieinetus. 

Head about 8 in 
length. Ventral 
fins well behind 
middle of length 
of fish. Dorsal 

fin 2/7-8 . . A, kuhli. 

ii. Height 15 or more in total 

length . . . . A. anguillwris, 

2. Scales below and behind eyes and on 

opercles . . . . _ Lepidocephaltus^ 

a. Caudal distinctly emarginate . . L. furcatus. 

5. Caudal truncate — 


i. Origin of dorsal behind base 

of ventrals; pectorals falcate L. maorochir, 
ii. Origin of dorsal opposite to 
base of ventrals; pectorals 
rounded .. . . L. hasseltl 

II. Without pre- or suborbital spine . Nemachilus, 

A, Body marked with continuous transverse 
bands — 


1. Bands separated by very narrow inter- 

spaces edged with black; outer rostral 
and maxillary barbels almost extending 
to gill-opening • . . . . . iV. aelmgoric^s. 

2. Bands separated by relatively wider 

interspaces without black edges; barbels 

not extending to gill-openings . . JV. fasdatua. 

B. Body marked vdth saddle-shaped spots along 
the back and similar series of spots along the 
middle of the sides . . . . ^ . iV. masy^. 


(Acanthophthalmus) kuhli (Cuvier & Valen- 


1916. 

1937. 

1938. 


Acanthophthalmus kuhli, Weber and de Beaufort Fisih 
lyido-Austral ArchipeL, 111, p. 33 "eautort, I^wh, 

No^^itr p^’ef 

fisheries Bull. Singapore, 
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1940. Aeanthophthainms kuMi, Herxe, Bull. Baffles Mus. Svaga/pore, 
No. 16, p. 33. 

I have not examined any typical specimen of Aeanthophthal- 
mtis kuhli, though it has been recorded from several localities 
in the Malay Peninsula and Siam. Eecently, Fraser-Brunner^ 
restricted the distribution of this species to “Surnatra; Java; 
? Borneo”, and proposed a new species, A. semicinctus, for 
certain specimens from the Mawai District, Johore, referred by 
Herre (loc. cit.) to A. kuhli. In view of these findings it is 
difficult to comment on the earlier records of the species from 
the Malay Peninsula without examining the series of specimens 
on which they are based. The above synonsuny is, therefore, 
intended only to set forth the earlier records of A. kuhli from 
this region. For further details, however, reference may be 
made to the account of A. semicmctus {vide infra, p. 47). 

Acanthophthalmus (Acanthophthalmus) pangia (Hamilton) 

1916. Acanthophthalmus pangia, Weber and de Beaufort, Fish, 
Indo~Austrai. ATchipel., HI, p. 31, fig. 13. 

Acanthophthalmus pangia is represented in the collection 
by 16 specimens ranging in length from 39 mm. to 47 mm. ^ey 
were collected at Kuala Tahan, Pahang (King George V National 
Park) and are of a uniformly brownish colour which is somewhat 
lighter on the ventral surface. This species has been known to 
occur in Java and Sumatra on the one hand and in Burma and 
north-eastern Bengal on the other. It is recorded here from the 
Malay Peninsula for the first time. 

Acanthophthalmus (Acanthophthalmus) semicinctus Fraser- 
Brunner. 

1940. Acanthophthalmus semicinctus, Fraser-Brunner, Ann. Mag, 
Nat. Hist., (11) VI, p. 172, text-fig. !& and 8. 

In a recent contribution “On some Fishes of the genus 
Acanthophthalmus, with Description of a new Species”, Fraser- 
Brunner has separated some specimens from the Mawai District, 
Johore, identified by Dr. Herre as A. kuhli into a new species, 
A. semicinctus, and remarked that “This species is very distinct 
from A. kuhli, not only on account of its pattern but by reason 
of its stouter form, larger head and the position of its anal fin.” 
The four specimens from the collection of the Raffles Museum 
examined by me also came from the same source and agree mth 
the description and figures of A. semicinctus in all salient 

1- Fraser-Brunner, A. — On some Fishes of the Genus Aeanthophthal- 
mus, -with Description of a new Species. Ann. Mag. Nat. Hist. (11) VI, 
pp. 170-175 (1940). 
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features, though there are slight differences as shown in the 
figures reproduced here. 






■9 


Text-fig. 1. — Lateral view of four specimens of Acanthophthalmus semi- 
cinctus Fraser-Brunner from the Mawai District, Johore, 
in the collection of the Zoological Survey of India. 

Weber and de Beaufort^ recorded A. kuhli from Sumatra, 
Java, Borneo, Singapore and Malacca, but Fraser-Brunner has 
given as its habitat “Sumatra; Java; ? Borneo”. The two 
specimens of this species examined by him in the collection of 
the British Museum are from Java and Sumatra respectively. 
The colour patterns of the two are so distinct that they have 
been assigned to two separate subspecies. Further, it has been 
surmised that “when these fishes are better known, each island 
in the Malay Archipelago will be found to have its own species, 
subspecies, or race belonging to this group”. 

In view of the above taxonomic findings, the present records 
of A. kuhli from Siam and the Malay Peninsula require further 
elucidation. In recording this species from Siam (Chantaboon) , 
Fowler^ observed: “A very variable species pattern, most of 
the examples not even alike on both sides of the body. Bleeker’s 
imperfect figure in 1863 does not show the species satisfactorily. 

1- Weber, M. and de Beaufort, L. F. — The Fishes of the Indo- 
Australian Archipelago, III, p. 33 (Leiden: 1916). 

2- Fowler, H. W. — Zoological Results of the Third De Schauensee 
Siamese Expedition, Part I.— Fishes. Proc. Acad. Nat. ScL Philadelphia, 
LXXXVI, p. 101 (1934). 
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Meinken (1932) has figured 2 interesting variations.” Unfortu- 
nately Meinken’s^ article is not available in Calcutta so I am 
unable to judge the precise specific limits of the species figured 
by him. Suvatti^ has recorded A. kuhlii from two other localities 
in Siam Khau Sabap, Canthaburi and Nong Kho, S. E. Siam. 

There are many records of the occurrence of A. kuhli from 
the Malay Peninsula {vide Fowler, H. W. — A List of the Fishes 
known from Malaya. Fisheries Bull. Singapore, I, p. 53, 1938; 
Selangor, Negri Sembilan, Malacca, Singapore, Seletar River). 
Herre and Myers® recorded that “A t 3 T)ical specimen 55 mm. 
long was taken in the outlet of Lake Chin Chin, near Jasin, 
Malacca, and one of 19 mm. from the Mawai District, Johore.” 
Later Herre^ found “Forty specimens, 24 to 56 mm. in length, 
from a roadside ditch in the Mawai District, Johore, and 4 from 
34 to 47 mm. in length, from a stream 5 miles north of Kota 
Tinggi, Johore.” As indicated above, Herre’s specimens of A. 
kuMi from Johore have now been designated as A. semicinctus, 
but what species, subspecies or races are represented among the 
specimens from other localities it is not possible to say, though 
there is a probability that all the Siamese and Malayan examples 
are referrable to A. semicinctus. 

Herre made the following observations regarding the habitat 
and colouration of his A. kuhli from Johore: — 

“This species is subject to a good deal of variation in depth, 
and preserved specimens are apt to be good deal thicker than in life. 
Their pinkish colour is conspicuous in active living specimens, con- 
trasting with their dark transverse bars. They occur in great 
abundance in ditches containing only a few inches of water and 
entirely filled with dense mat of filamentous green algae. In such 
places they have plenty of food and are amply protected from 
enemies and the direct heat of the sun.” 

Acanthophthalmus (Cobitophis) anguillaris Vaillant. 

1916. Acanthophthalmiis anguiUaris, Weber and de Beaufort, Fish. 

Indo-Aitstral. Archipel., Ill, p. 35, fig. 15. 

1934. Acanthophthalmus anguillaris, Fowler, Proc. Acad. Nat. Sci. 
Philadelphia, LXXXVI, p. 103. 

1940. Cobitophis perakensis, Herre, Bull. Raffles Mus. Singapore, 
No. 16, p. 8, pi. ii. 

I have examined a paratype of Herre’s Cobitophis peraken- 
sis, 54 mm. in total length. Herre distinguished it from the 


1- Meinken, H. — Acanthophthalmus kuhli (C. et. V.)- BL Aquarien- 
kunde Stuttgart, XLIII, pp. 257-259, 1 fig. (1932). 

2* Suvatti, C. — Index to Fishes of Siam, p. 58 (Bangkok: 1936). 

3. Herre, A. W. C. T. and Myers, G. S. — A Contribution to the 
Ichthyology of the Malay Peninsula. Bull, Raffles Mus, Singapore, No. 13, 
p. 65 (1937). 

4. Herre, A. W. C, T. — Additions to the fish fauna of Malaya and 
notes on rare or little known Malayan and Bornean fishes. Bull, Raffles 
Mus. Singapore, No. 16, p. 33 (1940). 
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closely allied species “in the position of the dorsal, and in 
proportions”. A study of the literature has shown that there is 
little difference between C. perakensis and Acanthophthalmus 
anguillaris. In both the species the dorsal and the anal fins are 
situated opposite to each other. In the former the anal origin is 
stated to be opposite the hrst divided ray of the dorsal, which 
ends opposite the second divided anal ray. The dorsal fin of A. 
anguillaris, as noted for the type-specimen, is more extensive. 




Text-fig. 2 . — Acanthophthahmis (Cohitophis) anguillcLris Vaillant. 

a. Lateral view of a paratype of Herre's Cobitis perakensis. 
X 1%; b. Ventral surface of head and anterior part of 
body of same. X 4^/^ ; c. Lateral view of a portion of the 
body in the region of the dorsal and anal fins showing 
their relative positions. X 5. 

for the end of the dorsal is stated to be above the end of the 
anal. In the specimen examined by me the respective positions 
of the two fins correspond with Herre’s description, though in 
his figure of C. perakensis the dorsal is shown as extending to 
alDove the end of the anal. As regards body proportions, much 
significance cannot be attached in such small, eel-like foi*ms; 
they are subject to considerable variations both with localities, 
nature of substratum, availability of food and the sizes of the 
specimens examined. Unfortunately Fowler did not discuss the 
range of variation of different characters of this species though 
he had 392 specimens from Siam for examination. 

The known range of distribution of A. anguillaris, Borneo 
and Siam, also points to its possible occurrence in the Malay 
Peninsula. The morphological characters discussed above and 
the geographical distribution of the species clearly indicate that 
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Herre’s Cohitophis perakensis is identical with A. anguillaris. 
From the Malay Peninsula, specimens of A. anguillaris have 
hitherto been obtained from the lake above the Chenderoh Dam 
in Upper Perak. 


Acanthophthalmus (Cohitophis) muraeniformis de Beaufort 

(Plate V, figs. 1-3) 

1933. Acanthophthalmus (Cohitophis) muraeniformis , de Beaufort, 
Bull. Raffles Mus. Singapore, No. 8, p. 32, ^ 

1936. Acanthophthalmus (Cohitophis) muraeniformis, Tweedie, 

No. 12, p. 19. ^ 

1937. Acanthophthalmus muraeniformis, Herre and Myers, %oid., 

No. 13, p. 65. . . . r> 77 

1938. Acanthophthalmus muraeniformis, Fowler, Fisheries Bull. 

Singapore, No, 1, pp. 53, 250. 


Acanthophthalmus muraeniformis is a very characteristic 
loach and can readily be distinguished by its colouration, the 
number of barbels, the position of the dorsal fin and the relative 
length of the paired fins. Herre and Myers have shown that the 
depth of the body and the length of the head are subject to 
considerable variation. I have examined three specimens from 
Kota Tinggi, Johore and 25 fx'om Kuala Tahan, Pahang. In one 
of the specimens from the former locality and in all the specimens 
from Pahang the colour markings are not so well developed and 
the body is more finely mottled with a somewhat darker band 
along the lateral line. In these specimens the broad, brown 
blotches on the back are sometimes diffuse or absent. There is, 
however, a black spot in the axil of the pectoral fin and a black 
band at the base of the caudal fin. In some of the specimens 
there may be 2 pairs of labial barbels. The caudal fin is slightly 
emarginate in a number of specimens. 


Acanthophthalmus (Cohitophis) vermicularis Weber & de 
Beaufort 

1916. Acanthophthalmus vermicularis, Weber and de Beaufort, Fish. 

Indo-Austral, ArchipeL, III, p. 34. 

In the collection under report, there are two specimens, 
about 80 mm. in length, which I refer to Acanthophthalmus 
vermicularis; these examples agree very closely with the descrip- 
tion of the species as given by Weber and de Beaufort, except 
' that they are provided with well-marked nasal barbels. It is 
likely that these appendages may have been overlooked m the 
type-specimen, which was collected in Sumatra. Our specimens 
were obtained from Kuala Tahan, Pahang and Ulu Lebir, 
Kelantan. This species can readily be distinguished from A. 
anguillaris by the presence of the nasal barbels and by the 
position of the dorsal fin in relation to the anus and the anal 
fin. Among the species hitherto included in the genus 
Acanthophthalmus, A. vermicularis is unique in possessing nasal 
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barbels. According to some authors it is a 

separating genera, but I regard it as of specific value only. 



Text-fig. 3. — Acanthophthalmus (Cobitophis) vermiciilaris Weber and de 

Beaufort. ^ , m x. 

a. Lateral view of a specimen from Kuala Tahan, Paliang. 
X 1^ ; h. Ventral surface of head and anterior part of 
body of same, x ca B; c. Lateral view of a portion of the 
body in the region of the dorsal and anal fins showing 
their relative positions, x 4. 

Acanthophthalmus vermicularis has hitherto^ been known 
from Sumatra; it is recorded here for the first time from the 
Malay Peninsula. 

Acanthopsis choirorhynchus (Bleeker) 

1916. Acanthopsis choir orhynchus, Weber and de Beaufort, Fish, 
Indo-AustraL ArchipeL, III, p. 25, figs. 8, 9. 

1938. Acanthopsis choir orhynchus, Fowler, Fisheries Bull, Singapore ^ 
No. 1, p. 54. 

1940. Acanthopsis choir orhynchus, Herre, B^llL Raffles Mus, 
Singapore, No. 16, p. 33. 

I have examined two specimens of Acanthopsis choir orhyn- 
from Jalong, Perak, 148 mm. and 162 mm. in ]engi;h 
respectively. This species is widely distributed in Sumatra, 
Java, Borneo, Malay Peninsula, Siam, Annam and Burma. From 
the Malay Peninsula it has been recorded from several localities 
(vide Fowler, 1938). 

Botia hymenophysa (Bleeker) 

1916. Botia hymenophysa, Weber and de Beaufort, Fish. Indo- 
Austral, Archipel., Ill, p. 24. 

1936. Botia hymenophysa, Tweedie, Bull, Raffles Mus, Singapore, 
No. 12, p. 19. 

1938. Botia hymenophysa, Fowler, Fisheries Bull, Singapore, No. 1, 
p. 54. 

I have examined two fine specimens of Botia hymeno'physai 
160 mm. and 168 mm. in len^h respectively, from the King 
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George V National Park, F.M.S., and a young example, 92 mm. 
in length from Tasek Bera, Pahang. The young specimen is 
somewhat lighter in colour, but the dark edges of the lateral 
bands are very distinct. In the colouration of the dorsal and 
caudal fins also, this specimen differs from the other two larger 
examples. The range of distribution of B. hymenophysa extends 
from Java, Sumatra, Borneo, through the Malay Peninsula to 
Siam. 

Botia modesta Bleeker 

1922. Botia Ttiodesta, Hora, Ree. Ind. Mtts., XXIV, p. 317. 

1923. Botia modesta, Hora, Joum. Nat. Hist. Soa. Siam, VI, p. 148. 
1931. Botia horae, H. M. Smith, Proo. U. S. Nat. Mtis., LXXIX, 

art. 7, p. 4, fig. 2. 

1934. Botia modesta, Fowler, Proc. Acad. Nat. Sd. Philadelphia, 
LXXXVI, p. 101, figs. 63, 54. 



dorsal surface. 
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Botia modesta is represented in the collection by three 
specimens, 66 mm. to 77 mm. in length; they were collected from 
the King George V National Park at Kuala Tahan, Pahang. 
These specimens are characterised by a black dorsal band which 
runs from the tip of the snout to the base of the caudal fin where 
it joins a broad band in front of the base of the caudal fin. These 
black areas are encircled by narrow whitish areas while the 
general body colour is grayish. The sides of the body above 
the pectoral fins are marked with a variable number of short, 
narrow bands. The dorsal fin is provided with a row of spots 
in the middle and the tip of the anal fin is blackish. The caudal 
fin is covered with numerous, black, rounded spots. 

The colouration of B. modesta appears to be very variable 
as already pointed out by Fowler, and I agi'ee with him that 
B. korae Smith represents only a juvenile form of B. modesta. 
In the Malayan examples the colour pattern is quite different 
from what has been described so far. 

B. modesta has hitherto been known from Siam; it is 
recorded here from the Malay Peninsula for the first time. 

Lepidocephalus furcatus de Beaufort 

1933. Lepidocephalus furcatus, de Beaufort, BvM. Raffles Mus. 
Singapore, No. 8, p. 32. 

1938. Lepidocephalus furcatus, Fowler, Fisheries Bull. Singapore, 
No. 1, p. 54. 

I have examined a typical, partially desiccated, specimen 
of Lepidocephalus furcatus; it is about 33 mm. in length. This 
species, as remarked by de Beaufort, is remarkable in possessing 
a forked tail (the caudal fin is normally truncate in the species 
of this genus). In L. irrorata Hora\ commonly found in the 



Text-fig. 6 . — Lepidocephalus furcatus de Beaufort. 

a. Lateral view of a typical specimen. X 2*/^; 6. Ventral 
surface of head and anterior part of body of same. X 

1- Hora, S. L. — Fish and Fisheries of Manipur with some observations 
on those of the Naga Hills. Rec. Ind. Mus., XXII, p. 196, pi. ix, fig. 5. 
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lake and rivers of the Manipur Valley, Assam, the tail is not 
forked to the same extent as in L. furcatus, but is distinctly 
concave. Besides the nature of the caudal fin, in the marking 
on the fins also the two species are somewhat similar. 

Six specimens of L, furcatus were obtained from the Bukit 
Merah Reservoir, Perak. So far the species is endemic to the 
Malay Peninsula. 

Lepidocephalus hasselti (Cuvier & Valenciennes) 

1916. LejndocephaXus hasselti, Weber and de Beaufort, Fish. Indo- 
Austral. ArchipeL, III, p. 29. 

1940. Lepidocephahis hasselti, Herre, Bull. Raffles Mus. Singapore, 
No. 16, p. 33. 

Though Lepidocephalus hasselti has been known to occur 
in Sumatra and Java on the one hand and Tenasserim and Siam^ 
on the other, it was only recently recorded by Herre from the 
Malay Peninsula (Mawai District, Johore). I have examined 
9 specimens, 30 mm. to 40 mm. in length, from Sauk, Upper 
Perak and Pengkalan Chepah, Kota Bharu, Kelantan. The five 
specimens from Perak had previously been examined and 
correctly determined by Dr. Heri*e. 

Lepidocephalus macrochir (Bleeker). (Plate V, fig. 4) 

1916. Lepidocephalus macrochiry Weber and de Beaufort, Fish, 
Tndo^Austral, ArchipeL, HI, p. 29. 

1933. Acanthophthahnus pahangeusis, de Beaufort, Bull, Raffles 
Mus. Singapore, No. 8, p. 31. 

1938. Acanthophthahnus pahangensis, Fowler, Fisheries Bull, 
Singapore, No, 1, p. 54. 

In discussing the systematic position of his new species, 
Acanthophthahnus pahangensis, de Beaufort remarked: 

, the position of the dorsal this species comes near to 

A, kuhli and A, bomeensis. It diifers from both, besides in the 
fin formulae, in the long falcate pectorals. In this respect it 
agrees with Lepidocephalus macrochir, with which species it has 
more points of resemblance. It differs however by having the 
head scaleless, the chief difference between the two genera 
Lepidocephalus and AcanthophthalmusJ^ 

A. pahangensis is known from a single specimen, 44-5 mm. 
in length; it was obtained from a ^'fish-drive' ' off Mentakab, 
Pahang River. I have carefully studied this specimen and 
found it to be covered with a thick coating of whitish, mucous 
substance. When this covering of mucus was removed with the 
help of fine needles and brush, scales were found to be present 
on the head in the region below and behind the eyes. Thus 
there is no doubt that the fish belongs to the genus Lepidocephalus 
Bleeker. The falcate pectorals characterise it as L, macrochi7\ 


Suvatti, C. — Index to Fishes of Siam, p. 60 (Bangkok, 1936). 
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Attention may be directed to the fact that the proportions 
given by de Beaufort for his A. pahangensis differ considerably 
from those given for L. macrochir by Weber and de Beaufoi't. 




Text“fig. 6. — Lepidocephalus macrochir (Bleeker). 

a. Lateral view of the type-specimen of AcanthophthalmuH 
pahangensis de Beaufort (=1/. macrochir). X 2^/4; h. 
Lateral view of head and anterior part of body showing* 
distribution of scales on the head. X 4V23. 

These differences may be due to the fact that the only known 
specimen of the former is about half the normal size attained 
by the latter. 

L. macrochir has so far been known from Java and Sumatra ; 
it is recorded here for the first time from the Malay Peninsula. 

? Nemachilus fasciatus (Cuv. & VaL). (Plate VI, fig. 1) 

1936. Nemachilus fasciatus, Tweedie, Btdl. Raffles Mus. Singapore, 
No. 12, p. 19. 

1938. Nemacheilus fasciatus, Fowler, Fisheries BulL Singapore, 
No. 1, p. 250. 

1940, Nemachiehis fasciatus, Herre, BulL Raffles Mns. Singa/pore, 
No. 16, p. 33. 

I have examined a specimen frorn Johore deteimined by de 
Beaufort as Nemachilus fasciatus ; it is stated to have been 
collected in 1898. At the present time it is badly damaged and 
is in a very poor state of preservation. It is very difficult to be 
sure of its exact position, but its very long barbels and distinct 
scales indicate its resemblance to N. selangoricus. Tweedie and 
Fowler have based their records of the occurrence of N. fasciatus 
in the Malay Peninsula on de Beaufort's detemiination of this 
specimen. 
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Recently Herre assigned a specimen, 29 mm. long, taken 
from a stream 5 miles north, of Kota Ting^, Johore, to N. 
fasciatus. So small a specimen of Nemciehilus is generally 
diflScuIt to determine specifically as the adult colouration and 
other features usually develop at a somewhat later stage. 

Among the 3 specimens from Mawai District, Johore, deter- 
mined by Herre as N. selangoHcus there are two, 44 mm. in 
len^h, which do not belong to that species,’ but exhibit some 
similarity with N. fasciatus. I figure a specimen in which the 
caudal fin is abnormal, to show the main features of these 
examples but, in the absence of adult material, I do not wish to 
comment on their specific position, and for the time being refer 
them doubtfully to N. fasciatus. 

N. fasciatus is common in Sumatra, Java and Borneo, and 
has also been recorded from Siam.’- In view of its distribution 
there is every probability of its occurrence in the Malay 
Peninsula also. 

Nemachilus masyse Smith. (Plate VI, fig. 4, 5) 

1933. Nemacheilus masyae, Smith, Journ. Siam Soo. Nat. Hist. 

Suppl., IX, p. 58, pi. i, fig. 3, text-fig. 3. 

•• 1934. Nemacheihis masyae, Fowler, Proe. Acad. Nat. Sci. Philadel- 
’ , phia, LXXXVI, p. 108. 

NemacMlus masyss is represented by a single, mature, 
female specimen about 80 mm. in length (62-5 mm. without 
caudal) ; it was collected from the King George V National Park. 
In all the salient features the specimen agrees with the' descrip- 
tion of the species as given by Smith. As noticed by Smith in 
the case of the two specimens obtained by Mr. Havmoller from 
a pond in Ronpibun, the tips of the rays of the pectoral fins are 
produced into long filamentous processes and the pelvic and the 
anal fins have fimbriated edges. Attention has already been 
directed by Smith and Fowler to a certain amount of variation 
in the colouration of the species. 

NemacMlus masyse is widely distributed in Siam and is 
recorded here from the Malay Peninsula for the first time. 

Nemachilus selangoricus Duncker. (Plate VI, figs. 2, 3) 

1904. Nemachilus selangoricus^ Duncker, MitteiL Naturhist, Mus^ 

Hamburg, XXI, p. 175, 

1937. Nemacheilus selangoHcus^ Herre and Myers, Bull. Raffles 

Mus. Singapore, No. 13, p. 65. 

1938. Nemacheilus selangoHcus, Fowler, Fisheries Bull. Singapore^ 

No. 1, p. 54. 

1940. Nemacheilus selangoricus, Herre (in part). Bull. Raffles Mus. 

Singapore, No. 16, p. 34. 

The precise specific limits of Nemachilus selangoricus are 
not well defined and unfortunately the species has not been 

Suvatti, C. — Index to Fishes of Siam, p. 57 (Bangkok: 1936). 
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figured so far. Recently Herre redescribed the species from 
several fresh examples obtained from Borneo, Singapore and 
Johore, but from an examination of a part of the material 
determined bj’ him as N. sela/ngorictLS I have found that he had 
mixed up two distinct forms under this name. According to 
Duncker’s brief description of the species the following are the 
important diagnostic features of N. selmigorieus : — (i) The six 
barbels, 4 rostral and 2 maxillary, are well developed; they 
almost reach the gill-openings, (ii) The caudal fin is deeply 
forked, (iii) The body is marked with 10-12 dark, vertical 
bands which are separated by very narrow interspaces of a light 
ground colour. The bands extend up to about half of the distance 
below the lateral line and sometimes they coalesce or become 
irregularly divided up, particulai’ly below the anterior end of 
the dorsal fin. The dorsal fin is provided with three rows of 
spots and there is also a black suborbital spot. 

Judging from the characters enumerated above, I am able 
to refer to N. selangoriens 4 specimens collected from the 
following localities: — 

Standard length 

Singapore . . . . 2 specimens 44 0, 48 5 mm. 

Rengam, Johore . . specimen 52 0 mm. 

Mawai Dist., Johore specimen 280 mm. 

All the specimens examined by me are females and are, 
therefore, devoid of the small, stumpy, suborbital process 
described by Duncker in his specimens. The most characteristic 
feature of the species is its colouration which in some respects 
resembles that of Nemachilus savona (Ham.) and N. dayi Hora^. 
In N. selangoricus the pale, narrow, vertical bars are generally 
bordered by deep black streaks. In the specimen from Rengam, 
Johore, which is a female full of eggs, the rays of the pectoral 
and to some extent of the pelvic fins are produced beyond the 
membrane into filamentous processes as has been noticed above 
in the case of iV. masyse. The lobes of the caudal fin are greatly 
produced, the upper lobe is considerably longer than the lower. 
The body is covered with small, but fairly distinct, scales. 

Nemachilus selangoricvs is a small loach in which the head 
and the anterior part of the body are somewhat depressed, while 
the tail region is compressed from side to side. The head is 
short and bluntly pointed; its length is contained from 4-6 to 
4-7 times in the standard len^. It is somewhat wider than 
high. The height of the head is contained from 1-5 to 2-0 times 
and its width from 1-4 to 1-8 times in its length. The eyes are 

Hora, S. L. — Loaches of the genus NeTnachHua from Eastern 
Himalayas, with the description of a new species from Burma and Siam. 
Bee. Ind. Mus., XXXVII, pp. 56, 57 (1985). 
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of moderate size and are placed at the sides more or less in 
the middle of the head near the dorsal surface; they are not 
visible from the ventral sui’face. The diameter of the eye is 
contained from 3-4 to 3-5 times in the length of the head, from 
10 to 1-2 times in the interorbital width and from IT to 1-2 
times in the length of the snout. The nostrils are close to the 
anterior border of the eye; the anterior nostril is tubular with 
the posterior wall of the tube produced into a conical flap. The 
mouth is small, inferior, lunate and horizontal ; it is situated only 
slightly behind the tip of the snout and is bordered by fleshy 
and continuous lips. The lower lip is slightly interrupted in 
the middle and the two portions are crenulated in this region. 
The lateral line tubes are continued on the head and extend both 
above and below the eyes. The gill-openings do not extend 
beyond the base of the pectoral fins. There are 3 pairs of well- 
developed barbels, 2 pairs rostral and one pair maxillary. The 
outer rostral barbels are the longest; these as well as the 
maxillary barbels miss the gill-openings by a short distance. 

The depth of the body is contained about 5-5 times in the 
standard length but in a female full of eggs it is only 4T times. 
The caudal peduncle is well formed; its least height being 
contained from 1-2 to 1-4 times in its leng-th. The scales are 
small, distinct and imbricate ; they cover the entire body except 
the ventral suif ace between the pectoral fins. The lateral line 
is complete. 

The dorsal fin commences in advance of the pelvics and the 
anterior point of its origin is considerably nearer the tip of the 
snout than the base of the caudal fin; its longest ray is almost 
as long as the head or its base. The paired fins are placed 
horizontally and are of equal length ; in some specimens, however, 
the rays of the pectoral fin are produced into long filamentous 
processes. The pectoral does not reach the pelvic fin which does 
not extend to the anal opening. The origin of the anal fin is 
considerably nearer the base of the caudal than the commence- 
ment of the pelvic fin. The caudal fin is deeply forked ; its outer 
rays are sometimes greatly produced. The upper lobe of the 
caudal fin is longer than the lower. 

Reference has been made above to the characteristic 
colouration of the species. In smaller specimens a short, 
prominent black bar is present in the middle of the base of the 
caudal fin which, like the dorsal, is provided with rows of spots 
in its proximal half. The first two bi’anched rays of the dorsal 
fin possess a conspicuous black spot at their bases. 

Nemachilvs selangoricus is recorded from several localities 
in the Malay Peninsula, and its occurrence in Borneo {vide Herre 
1940) requires further confirmation. 
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Measurements in millimetres 


Standard len^h 
Length of head 
Depth of body . . 

Height of head at occiput 

Width of head 

Diameter of eye 

Length of snout 

Interorbital width 

Longest ray of dorsal 

Longest ray of anal 

Length of pectoral 

Length of ventral 

Length of caudal peduncle 

Least height of caudal peduncle 


52*0 

48-5 

44-0 

11*3 

10-3 

9-3 

12-6 

8*6 

8-2 

7*6 

6-0 

4-7 

8-0 

6-5 

5-0 

3-3 

3-0 

2-6 

4-0 

3-5 

3-0 

3-9 

3-3 

- 2-6 

11'3 

9-0 

10*0 

7-8 

6-8 

7-0 

15-5 

7-8 

12-0 

9-6 

7-8 

8-3 

8-0 

6-0 

5-8 

5-5 

4-5 

5-0 


3. Loaches of the family Homalopteridae 
111 the f arnia of the Malay Peninsula, the Homalopteridse 
have so far been represented by three species belonging to the 
genus Homaloptera, viz., H. tweediei Herre, H. wassinkii Bleeker 
and H. zollingeri Bleeker. The first species was I’ecently 
described by Herre from young specimens taken from a shallow 
rapid creek in the Mawai District, Johore, about 40 miles north 
of Singapore. I have examined 3 specimens of H. tweediei. 
With regard to the possible further distribution of this species 
reference may here be made to the remarks made by me^ on the 
species represented by two undetermined specimens of Homalop'- 
tera from Perak preserved in the collection of the Zoologisches 
Museum der Universitat, Berlin. It was stated : 

''In general facies it corresponds to the large-eyed species of 
Homaloptera and is characterised by the possession of fewer rays 
in the pectoral fins. The pectoral fin is provided with 12-13 rays 
of which 4-5 anterior rays are simple. The ventral fin possesses 
8 rays of which 2 anterior rays are simple. The air-bladder is 
like that of H. rupicola enclosed in two fairly large, thin-walled 
bony capsules. These specimens probably represent a new species 
but as I did not take the full description of the specimens during 
my visit to Berlin I am now unable to characterise the species 
and, therefore, refrain from giving it a new name.^’ 
Homaloptera tweediei also belongs to the group of large-eyed 
species and is characterised by fewer rays in the pectoral fins. 
In a very young specimen, about 21 mm. in length, the air- 
bladder was found enclosed in two fairly large, thin-walled bony 
capsules. Thus there seems every probability that the Perak 
specimens in the Berlin Museum belong to H. tweediei, but one 
cannot be certain without a further examination of the material. 
The relatively large size of the scales, the pectorals extending 
beyond the commencement of pelvics and the naked ventral 
surface up to the pelvic fins are some of the other important 
diagnostic features of H. tweediei. The species is so far endemic 
to the Malay Peninsula. 

The earliest known species of Homaloptera from the Malay 
Peninsula is H. wassinkii; it was doubtfully recorded by 

Hora, S. L. — Classification, Bionomics and Evolution of Homa- 
lopterid Fishes. Mem. Ind. Mus., XII, p. 288 (1932). 
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Duncker^ from Kuala Lumpur, but Weber and de Beaufort^ did 
not include this record among the list of habitats of this species. 
In 1932, made the following remarks on two young specimens 
from Kuala Lumpur, labelled as H. wassinki% in the collection 
of the Amsterdam Museum: 

"^They are HelgiaAi^e in appearance and are provided with 
large eyes. The head is long and narrow and the body is con- 
siderably elevated* The pectorals extend beyond the commencement 
of the ventrals. It is very difficult to be certain of the deter- 
mination of these specimens.’^ 

However, a definite record of the occurrence of H. tvassmkii 
in Malayan waters (Perak) is published in this journal (No. 17, 
p. 5). Besides the Malay Peninsula, this species is known from 
Sumatra, Java and Borneo. 

Homaloptera zoUingeri is more v/idely distributed and 
though its occurrence in the Malay Peninsula was recorded only 
recently (Hora, loc. cit., No. 17, p. 6), it was already known 
from Sumatra and Java on the one hand and Siam on the other. 

In the fresh material that I have examined now, I have 
found 4 specimens of H. zoUingeri and 19 specimens of a new 
species of Homaloptera. The four Malayan species of Homalop- 
tera can be distinguished b5^ the following key : — 


Key to the Malayan species of Homaloptera 


I. Origin of dorsal behind origin of ventrals; lateral 

line 41-47 . . . . . . . . H. wassinkiL 

II. Origin of dorsal opposite to or before origin of 
ventrals — 

A. Scales smooth, without keels; lateral line 

36-37 . . . . . . . . H. tweediei. 


B. Seales provided with prominent keels — 

1. Lateral line 45—48; abdomen scaly 

with the exception of the space 

between pectorals . . . . H, zoUingeri. 

2. Lateral line 57-60; abdomen to base 

of anal jfin totally naked . . H. leonardit 

sp. nov. 

Homaloptera leonardi, sp. nov. (Plate V, figs. 5, 6) 


D. 3/8; A. 2/5; P. 6/10-11; V. 2/8; C. 18. 


Homaloptera leonardi is a small and slender loach, in 
which the head and body are greatly depressed but the tail region 
is slightly compressed and whip-like; the dorsal profile is 
slightly arched but the ventral surface is flattened and horizontal 
up to the commencement of the anal fin. The head tapers 
anteriorly, but its apex is broadly pointed and somewhat 
trenchant. The head is relatively longer in smaller individuals ; 
its length is contained from 5*3 to 6*0 times in the total length 

Duncker, G. — Die Fische der malayischen Halbinsel. Mitteil. 
Naturhist. Mus. Hamburg ^ XXI, p. 175 (1904). 

2. Weber, M. and de Beaufort, L. F. — The Fishes of the Indo- 
Australian Archipelago, III, P- 10 (Leiden: 1916). 

3* Hora, S. L. — Classification, Bionomics and Evolution of Homa- 
lopterid Fishes. Mem. Ind. Mus., XII, p. 280 (1932). 


Mus. 17, 1941. 


[ 61 ] 



SUNDER LAL HORA 


and from 4-3 to 4-8 times in the length without the caudal. The 
width of the head is almost equal to its length in front di tne 
posterior border of the eye and its height at 
half the length of the head. The snout is broad, f^t and obtusely 
pointed; it is slightly longer than half the length of the head 
and in consequence the eyes are situated entirely in the posterioi 
half of the head. The eyes are dorso-lateral in position and 
are of moderate size; the diameter of the eye is contsaned from 
3-6 to 4-1 times in the length of head, from 2-0 to 2'2 tirnes in 
the length of the snout and from 1-0 to 1‘3 times in the inter- 
orbital width. In the smaller specimens the eyes are propor- 
tionately larger and the interorbital space is smaller and more 
convex. The nostrils are situated slightly in front of the 
and are separated by a well-marked membx*anous nap. I he 
mouth is inferior, small, lunate and horizontal ; it is bordered 1^ 
thick, plain lips which are continuous at the angles of the rnouth. 
The lower lip is interrupted in the middle and the jaw is leit 
bare. The middle portion of the lower lip is produced backwards 
into two prominent ridges. The rostral groove is fairly well 
marked and is continued round the angle of the mouth but is 
widely interrupted in the middle. The barbels are short pid 
stumpy. The lower jaw is shovel-like and is provided with a 
sharp rasping edge. 

The body is relatively deeper in smaller individuals ; its 
height is contained from 8-7 to 12-0 times in the length and 
from 8-0 to 9*6 times in the length without the caudal. The 
caudal peduncle is long and narrow ; its least height is contained 
from 2*6 to 3*0 times in its length. The body is covered with 
small, carinate scales, those on the dorsal surface are somewhat 
larger in size. There are 57 to 60 scales along the lateral line, 
6^2 TOWS above it to the base of the dorsal fin and 6 rows between 
it to the origin of the pelvic fins ; the number of predorsal scales 
is about 18. The head and the ventral surface of the body up 
to the origin of the anal fin are absolutely naked. 

The commencement of the dorsal fin is slightly in advance 
of that of the pelvics and is slightly nearer to the tip of the 
snout than to the base of the caudal fin ; it is somewhat rounded 
and its height is considerably greater than the depth of the body 
below it. The pectoral fins are pedunculate, horizontal and fan- 
shaped ; they are longer than the head but do not reach the pelvic 
fins; they are provided with 6 unbranched and lO-ll branched 
rays. The pelvic fins are similar to the pectorals but are much 
shorter ; they do not extend as far as the anal opening ; they are 
provided with 2 unbranched and 8 branched rays. The anal fin 
is short, but it is longer than the depth of the body. The caudal 
fin is longer than the head and is deeply forked with the lower 
lobe longer than the upper; its length is contained from 3-7 to 4*4 
times in the standard len^h. Some of the outer rays in both 
the lobes are closely applied together so as to form oar-like 
structures. 
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The body is marked with six black saddle-shaped patches on 
the dorsal surface which may extend to the sides as far as the 
lateral line; they are separated by narrow whitish bands. In 
between the black bands on the sides along* the lateral line is 
another row of spots and this is followed by another seifes of 
spots, some of which extend to the ventral side. The head is 
dark above and light below. The ventral surface of the body 
is dull white. All the fins are marked with varying numbers 
of bands. 

Locality: — Kuala Tahan, Pahang (King George V National 
Park) . 

Type-specimen: — F. lMas, Zoological Survey of India, 
Indkin Museum, Calcutta. 

Remarks . — In general facies H. leonardi is a J5aKtora-like 
fish and from its totally naked ventral surface, greatly flattened 
body and broad paired fins it seems to be well adapted to live 
in swift currents. In these characters it bears close resemblance 
to H. tate-regani Popta^, but differs from it in having fewer 
scales along the lateral line (57 to 60 versus 64), more predorsal 
scales (18 versus 14), fewer rays in the pectorals (6/11 versus 
8/12), larger eyes (3-6 to 4*1 versus 7 times in len^h of head), 
extent of pectorals (widely apart versus reaching pelvics) and 
colouration. Attention may, however, be directed to the 
similarity in the form of the rostral groove and lips^ in the two 
species. H. tate-regani is so far known from a single specimen, 
85 mm. long, collected from the river B5, Borneo. 

The new species of Homaloptera is named after Mr. G. R. 
Leonard, Superintendent of the King George V National Park, 
in slight recognition of the help rendered by him in the collection 
of fishes from Kuala Tahan, Pahang. 


Measurements in millimetres 


Total length 

57-0 

54*0 

50-0 

49*0 

46-0 

44-0 

39-5 

35*0 

Standard length . . 

450 

44*0 

40-0 

39*0 

36-5 

35-6 

31-5 

28*0 

Length of caudal 

12-0 

10*0 

10-0 

10*0 

9*5 

9-4 

8-0 

7-0 

Len^h of head . . 

9*5 

9*0 

8*3 

8*5 

80 

8-0 

7-0 

6-5 

Depth of body 

5*0 

5*0 

4*2 

4-1 

4-5 

4-5 

3-9 

3*5 

Diameter of eye . . 

2*3 

2*3 

2*2 

2*1 

2-1 

2-0 

1-9 

1-8 

Length of snout . . 

5*0 

5*0 

4*8 

4-7 

4*8 

4*8 

4*0 

3-7 

Interorbital width 

3*0 

3*0 

2-8 

2-8 

2*8 

2-7 

2*3 

2-1 

Distance between snout and 
origin of dorsal fin 

21*0 

20-0 

18-0 

18*0 

17-0 

16*5 

15-0 

13-2 

Length of caudal peduncle 

8*0 

7*5 

6-5 

6-0 

6*5 

6-5 

5*8 

4*8 

Least height of caudal 
peduncle 

2*9 

2-8 

2*5 

2-0 

2*3 

2*1 

2-0 

1*8 

Length of pectoral fin 

11*0 

11*0 

10-0 

10*5 

9*5 

9-0 

7-5 

7-0 

Length of dorsal fin 

10*5 

11-0 

10-0 

10*0 

9*5 

9*0 

8*0 

6-8 

Ijength of ventral fin 

9*0 

9*5 

8-0 

9*0 

7*2 

7-0 

6-2 

5*5 

Length of anal fin 

6*0 

6*0 

5-0 

5*5 

5-5 

5*3 

4*6 

4-5 


Weber M. and de Beaufort, L. F . — The Fishes of the iTido- 
Atistralian Archipelago, III, p. 19 (Leiden: 1916). 

2- For the structure of rostral groove and lips of H. tate-regani see 
Hora in Mem, had. Mus., 3CII, pi. xi, fig. 4 (1932). 


Mus. 17, 1941. 
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Homa!optei*a zollingeri Bleeker 

1916* HoTnaloptera zollingeri, Weber and de Beaufort, Fish, IndO'* 
Austral, ArchipeLy III, p* 14. 

1940. Homaloptera zollingeri, Hora, supra, p. 6. 

I refer 4 specimens, 55 mm. to 68*5 mm. in length, obtained 
from the King George V National Park to Homaloptera zoUingen, 
One of the two specimens from Kuala Tahan is much darkei* in 
colour and the bands on the body are somewhat obscure. The 
dorsal surface of the outei* rays of its paired fins and the anterior 
rays of the dorsal and anal fins are dusky. The caudal fm is 
tipped with white and its upper lobe is provided with a prominent 
transverse band in the middle. 

Explanation op Plate V 

CobitidsB and Homalopteridse from the Malay Peninsula, 

Fig. 1. — Lateral view of a specimen of Acanthophthalmm 
(Cobitophis) muraeniforms de Beaufort from 
Kota Tinggi, Johore, showing typical colour 
pattern. X 2%. 

Fig. 2. — Ventral surface of head and anterior part of body 
of same. X 3 . 

Fig. 3. — Tiateral view of a specimen of the same from Kuala 
Tahan, Pahang, showing a different, lighter 
colour pattern. X 2%. 

Fig. 4. — Ventral surface of head and anterior part of body 
of the type-specimen of Acanthophthalimm 
pahcmgensis de Beaufort (—Lepidocephahis 
macrochir). X 2^4- 

Fig. 5. — Lateral view of the type-specimen of Homaloptera 
leonardi, sp. nov. X 2i/i,. 

Fig. 6. — Ventral vie^v of same. X 2i/j;. 

Explanation of Elate VI 
Nemachilus from the Malay Peninstda 

Fig. 1 . — I^ateral view of a specimen of Nemachilus fasciatm 
(Cuv. & Val.) from Mawai Distidct, Johore. 
X 2. 

Fig, 2. — Lateral view of a specimen of Nemachilus 
selangoricus Duncker from Rengam, Johore. 

X 11 / 3 . 

Fig. 3. — Ventral surface of head and anterior part of body 
of same. X 2^,. 

Fig. 4, — Lateral view of a specimen of Nemachilus masysc 
Smith from King George V National Park, 
F.M.S. X 1%. 

Fig. 5. — Ventral surface of head and anterior part of body 
of same. X 1 % . 


.. Baffles Mus. 17, 1941, 
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HOMALOPTERID FISHES FROM PENINSULAR INDIA. 
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tend (ml, Zoological Survey of India, Calcutta, 

(Plate Vm.) 

In 1 920 ‘ , attcuxtion, was ditected to the great confusion that prevailed 
in the taxonomy of the Indian species of the family Homalopteri- 
dae, and tlime distiiKit genera were recognised on the basis of the form 
of tfjc [HK'Joral fins and head, the nature of the lips and barbels, the gene- 
raJ Bliap)e of tins iiody and the number of rays in the pectoral fins. For 
the found in tV^ninsular India, a new genus Bhavania was pro- 

f)o8ed but ini fortunately at that time no attention was paid to the nature 
o( its gill-openings, which in Bhavania are restricted above the bases 
of tlic ])cctoralB, a feature unique among the Homalopterinae. In 
general revision of the Homaloptericlae, Bhavania was treated as 
a synonym of Ilomaloptera van Hass., for I had then examined several 
spctucs of Ilomaloptera in various collections in which the head was 
broad and rounded like that of Balitora and approached the condition 
foutid in Bhavania, However, in 1937®, when examining a series of 
well preserved specimens collected from a stream on the road-side be- 
tween Kottigehar and Balehonnur, Western Grhats, Mysore State, the 
gill-oponing was found to be very small and restricted above the base 
of tlic pectoral fin. The earlier material referred to Bhavania was found 
to be of the same natxire. This led me to revive the genus on this very 
important character. 

Recently, Mr. S. Jones, at my request, sent me a small collection of 
freshwater fishes from Travancore, and in this lot, besides specimens of 
Bhavania, a number of specimens with the gill-openings extending to 
the ventral surface for a short distance were also found. These 
examples are remarkable in several respects and for their reception 
a now genus Travancoria is proposed in this paper. 

At my request, the Superintendent, Government Museum, Madras, 
sent me the only specimen of the Homalopteridae in the collection 
under his charge. The small specimen was collected by Dr. F. H. Gravely 
at Sivasamudram (alt. 1,600-2,000 ft.), Mysore, in May 1921, and 
belongs to Balitora Gray. In fact, it is closely allied to B, brucei Gray, 
a species of the Assam Hills and the Eastern Himalayas ; but the head 
is more pointed, the body is not so flattened and the number of un- 
branched rays in the pectoral fins is less. In these respects, it agrees with 
the Burmese variety^ of the species, but till more material of this form 
becomes available for comparison I propose to describe it as a new 
variety of B, brucei, 


a- Horn, S. L., Mm, Ind. Mm, XIX, pp. 195-207 (X920). 

® Hora, 8 , L„ Mem, Ind, Mus. XII, pp. 274-277 (1932). 
sHora, S. L., Mec. Ind, Mm. XXXIX, p. 11 (1937). 

« Hora, S. L., Mem, Ind, Mm, XII, p. 291, pi. xi, fig, 6 (1932). 
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In view of considerable fresh, material having been obtained of Bhava- 
nia from several parts of Peninsular India, a complete definition of 
the genus and a revision of its sj)ecies is also included. In order to 
define the systematic position of the three South Indian genera, a key 
to all the known genera of the Homalopterinae is given below. 


Key to the genera of the Homalopterinae. 

I. Gill-opening small, situated entirely above base of pec- 
toral. (Two anterior rays of pelvic fin simple.) Bhavanla. 

IT. Gill-opening of moderate size, extending to ventral siir- 
fai-(^ for short distance. 

A. Two anterior rays of pelvic fin simple. 

1 . Itostral groove in front of mouth absent or very 
poorly developed ; rostral fold absent or very 
slightly develoj)ed (Lips simple, eontimions 

and without papillae). . . . . , , Homnloptcra. 

2. Deep rostral groove in front of month present, 
overhung by roetra.l fold. 

a. Seven or niore rostral barbels arranged in two 
series ; lips simple, continiions at angles of 
month ; lower lip with a separate median 
portion followed by two prominent papillae. Travancorin, 
h. Four rostral barbels in one row ; lips, es- 
peeially the upper strongly papillated ; both 
lips continuous ; lower lip not followed by 
medially situated papillae. 

i. Two barbels at each angle of mouth ; 7-8 
anterior rays of pectoral simple ; body sub- 
cyliudrical with flattened ventral surface ; 

snout pointed. . . , . Bhioh omaloplora 

ii. One barbel at each angle of mouth ; 9-10 

anterior rays of pectoral simple ; body 
greatly depressed and flattened ,* snout 
rounded and trenchant. . . . . Balitora. 

B. Three or more anterior rays of pelvic fin simple. 

] . Pelvics free from each other, not united to 
form a disc-like structure. 

a. Tail long and slender ; least height of 

caudal peduncle less than diameter of 
eye ; lips fimbriated ; 3 barbels at each 
angle of mouth. . . . . LeptuncM/ip^. 

b. Tail stout and deep ; least height of 

caudal peduncle greater than diameter 
of eye ; lips papillated ; 2 barbels at 
each angle of mouth. . . . . H&Wjimyzon. 

2. Pelvics united posteriorly to form a disc-like 
structure. . . . . . . Binogastromyzon. 

Of the three genera known from Peninsular India, Bhapania is more 
widely distributed along the Western G-hats having been recorded from 
the Malabar Hills, Wynaad, Nilgiris, Mysore and Travancore. Travan- 
coria is so far known only from the Travancore Hills ; it has been found 
in streams within a radius of about 5 miles of Pampadampara, Peeru- 
medu Taluq, Travancore. Balitora is known from the Mysore State, 
besides north-east Bengal, Chittagong Hill Tract, Assam ahd Burma' 
As a group, the Homalopteridae are extensively distributed in the 
hills of south-eastern Asia, but in India proper they are found in the 
hills of Assam and Chittagong;, in the Eastern Himalayas as far as the 
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Tista Kiver System, and in tlie hills of Peninsular India. In 1932, I 
(loc, cit., p. 288) was unable to explain how the Homalopteridae 
spread from the Assam Hills to the Western G-hats, but since then I^ 
have adduced evidence to show that the torrential fauna of the north- 
east spread along the Satpura Trend to south-west. The discovery of 
another new genus of Homalopterid fishes from South India and 
the extension of the range of Balitora to Peninsular India lend 
additional support to a large-scale migration of the hill-stream fauna 
along the route stated above. 

In describing a remarkable new genus of Schizothoracine fishes from 
the Periyar Lake, Travancore, Sundara Paj^ made remarks on the zoo- 
geographical significance of his discovery. He has followed the views 
of Medlicott, Blanford and Oldham^ and their conclusion that "" The 
only remaining theory, to account for the existence of the same species 
of animals and plants on the Himalayas and the Hills of Southern India, 
is depression of temperature. ’’ The glacial cold may have helped in 
the dispersal of the terrestrial fauna from the north to the south, but 
without direct water communications between the two areas it is difS.- 
cult to believe that mere depression of temperature could infiuence the 
dispersal of aquatic fauna to such distant places as the Himalayas and 
the hills of Travancore. Moreover, for the dispersal of the torrential 
Homalopteridae we not only require direct water communication 
between the Eastern Himalayas (Homalopteridae are not found to the 
west of the Tista Drainage) and the southern portion of the Western 
Ghats, but also torrential waters between these two areas, for which 
one has to postulate a connected chain of hills. This condition is fully 
satisfied by the Satpura Trend theory advanced by me in recent years 
and referred to above. 

Both Bhavania and Travancoria are Balitora-VikB in their general 
facies, nature of paired fins, and the characters associated with the mouth, 
such as rostral groove, rostral fold, etc. There would thus appear to 
be a close association of the South Indian forms, and it is probable that 
these three genera developed along independent lines from a common 
HomdlopteraA^e ancestral form. The isolation of the Peninsular forms 
from the main stock of the family for a sufficiently long time seems to 
have induced in some of them characters which are not 'found in any 
other member of the Homalopterinae but are only paralleled among 
the Gastromyzoninae, which spread more towards east and south from 
the central highlands of south-eastern Asia. 

I wish to express my great indebtedness to Mr. S. Jones, Dr. G. C. 
John, Prof. A. Subba Rau and Mr. B. S. Bhimachar for their kindness 
in making collections of freshwater fish for me in Travancore and Mysore. 
Besides enriching the national collection at the Indian Museum^; 
these have enabled me to describe several new and little known forms 
from among them. I am also grateful to the Superintendent, Govern- 
ment Museum, Madras, for the presentation of the specimen from 


1 Hora, 8. L., Proc, Nat. Inst, Sci. India IV, p. 405 (1038). 

2 Baj, B. Bxiindara, Bee, Indp Mns, XLIIl, pp. 213, 214 (lp41). 

® Medlicott, M. A. and Blanford, W. T., A Manual of the Geology of InMa, 2ixgL od. 
(Revised by R. 1>. OMbam), pp. 13-16 (Oaloutta : 1893)* 
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Sivasamudram to the Indian Mnseum. My thanks are also due to 
Mr. K- K- ISTair for drawing up the tables of measurements and to 
Messrs. R. Bagohi and B. N. Bagchi for preparing the illustrations. 


Bhavania Hora. 

1848. Platycara, Jerdon {nac McClelland), Madras Journ. Litt. t^ci. XV, iJ. 383. 

1808. Ho'malopterai Guntlier (in part). Oat, Pish. Brit. Mus. VIT, p, 340. 

1872. Homaloptera, Day (in part), Journ. As. Boc. Bengal XLI, p. 28. 

1877. Homalopt^ra, Day (in part). Fish. India^ p. 525, 

1889. Homaloptera, Day (in part). Faun. Brit. Ind. Fish. I, p. 242. 

1920. Bhavania, Hora, Bee. Ind. Mus, XIX, p. 202. 

1931. HomMoptera, Hora (in part), Bee. Ind. Mus. XXXIII, x>. 68. 

1932. Ilomaloptera, Hora (in part), Mem. Ind. Mus. XII, p. 274. 

1937. Bhavania, Hora, Bee. Ind. Mus. X^XIX, p. 11. 

The head and the anterior part of the body are greatly depressed., 
while the tail region is compressed from side to side. The ventral sur- 
'face up to the anal opening is flattened. The snout is broadly pointed 
and is provided with more or less trenchant margins. The eyes are 
dorso -lateral, are provided with free orbital margins and are not visible 
from the ventral surface. The mouth is small, considerably less than 
half the width of the head, inferior, transverse and lunate. The 
are fleshy and leave the jaw free and partly uncovered ; they are conti- 
nuous at the angles of the mouth but the lower lip is divided into one 
central and two lateral portions ; the middle part is followed by two pro- 
minent papillae. In front of the mouth, there is a narrow groove over- 
hung by the rostral fold, from the front margin of which, forming indenta- 
tions, arise four rostral barbels. Two lappets of the rostral fold curve 
inwards between the rostral and the maxillary barbels. The rostral 
groove is continuous with the grooves at the angles of the mouth." T^he 
jaws are sharp and covered with a horny substance. The 'glll-openings 
are small and restricted to the dorsal surface considerably above the 
bases of the pectoral fins. The body is covered with small scales which 
are absent on the ventral surface in front of the anal opening. The 
scales axe provided with short, pointed keels which are continued on 
the head as series of tubercles- The dorsal and the anal fins are short ; 
the former commences slightly behind the pelvics. The paired fins 
are horizontal and extensive ; the pectoral commences slightly behind 
the eye and extends to the base of the pelvic which extends beyond 
the anal opening. Between the bases of the pectoral and ventral fins, 
the body extends outwards and is broadest in front of the bases of the 
ventrals. The pectoral is provided with 19 rays, of which 6-8 anterior 
rays are simple. The ventral is provided with 9 rays of which two are 
simple. The caudal fin is slightly emarginate and some of the outer 
rays are fused to form oar-like solid structures. 

Genotype. — Rlatycara australis Jerdon {^Bhavania annandalei Hora). 

Relalionshyps . — ^Among the Homalopterinae, Bhavania is the only 
genus in which the gill-openings are restircted to the dorsal surface of 
the head and in this respect its development seems to be parallel to 
several genera of the Gastxomyzoninae, such as Protomyzon^ Parwproto^ 
m/yzon, Pseudogastrofnyzon, Sewellia, jSeaufortia, Neogastromyzon and 
Gastromyzon. 
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Bhavania australis (Jerdon). 

Plate VIII, figs. 1-3. 

1848. Platycara Australis, Jerdon, Madras Journ. Lift. Sci. XV, p. 333 
(Walliar). 

1867. Homalo^tera hrucei. Day (?iec Gray), Froc. Zool, JSoc. London, p. 348 

(Wynaad). 

1868. Homalopt&ra hrucei, Oniitlier {nec Gray), Cat. Fish, Brit. Mus. V, p. 340 

(Wynaad : Mr. Day’s Collection). 

1872. Homaloptera brucei. Day {nec Gray), Journ. As. Soc. Bengal XLI, p. 28 
(Wynaad). 

1877. Homaloptera maculata. Day {nec Gray), Fish. India, p. 526, pi- exxii, 
fig. 2 (Wynaad specimen figured). 

1889. Homaloptera ^naculata. Day {nec Gray), Faun. Brit. Ind. Fish- 1> P- ■243 
(Wynaad, Kilgiris). 

1909. Homaloptera maculata, Jenkins {7iec Gra 3 ?'), Bee. Ind. Mus. Ill, p. 289 

„ (Tenmalai, Western Ghats). 

1920. Bhavania annandalei, Hora, Rec. Ind. Mus. XIX, p. 203, pi. x, figs. 
1-3 ; pi. xi, figs. 5-7 (Travancore, Nilgiris and Malabar). 

1920. Bhavania australis, Hora, ibid., p. 205. pi- x, figs. 4-6, pi. xi, fig. 8. 

1929. Homaloptera maculata, Filiay {nec Gray), Journ. Bombay Nat. Hist. JSoc. 
XXXIII, p. 356- 

1936. Hoohaloptet'a 7naculata, John {nec Gray), ibid., XXXVIII, p. 710. 

1937. Bhavania annandalei, Hora, ibid., XXXIX, p. 11, text-fig. 4 (Western 

Ghats, Mysore State). 

In 1867, Day recorded Homaloptera hrucei from the Wynaad hills 
and assigned Platycara australis Jerdon to its syi3.onymy. One of Day’s 
specimens from the Wynaad later served for Giinther’s description of 
H. hrucei^. However, in 1877, when Day^ had obtained specimens of 
the real Balitora hrucei Gray from the Datjeeling Himalayas and the hills 
of Assam, he regarded the Wynaad examples as H'. maculata., hut at 
the same time included all his earlier references, based on the Wynaad 
specimens, to H. hrucei An the synonymy of the real H. hrucei. Thus 
a great confusion ^as created by him in the systematic position and 
the geographical distribution of the Homalopterid fishes known from 
the Eastern Himalayas and Peninsular India respectively. 

Yinciguerra^ found considerable difficulty in determining his Burmese 
examples of H, hrucei, for he found great discrepancies in Day’s earlier 
and later descriptions of the species and pointed out that the specimens 
found in the Nilgiri Hills must he regarded as specifically different from 
the specimens described by Day in the Fishes of India as H. hrucei. In 
1920, it was shown by me^ that Yinciguerra was correct in his analysis 
of Day’s descriptions and a new genus Bhavania was proposed for the 
South Indian forms. Belying mainly on immature specimens, I re- 
cognised two species in this genus, but examination of further material 
has convinced me that the two species are identical, and the earlier 
name australis must, therefore, be used for them. 

Unfortunately Jerdon’s description of Platycara australis is rather 
vague and applicable to more than one species. He stated ; — 

‘‘ Muzzle depressed, snout somewhat painted ; ©yes approximated ; body greenish 
with irregular spots and blotches of brown and red, and a series of white spots along the 
sides ; fins greenish, tinged with sienna red and spotted ; caudal with the lobes pointed 
lower one much the longest ; 4 minute cirri at end of snout, and 2 someurhat fleshy short 
cirri, one in front of and the other behind the month. Dength about 2^ inches — 
D.7, A. 6. ” 

^ Gunther’s Homaloptera ^naeulafa from Assam is in reality Balitora brucei Gray. 

2 Day, F., Fish India, p. 526, pi. cxxii, fig. 1 (1877). 

* Vinoiguerra, D., Ann. Mus. Civ..Btor. Nat. Oenova XXIX, pp. 320-335 (1890). 

4 Hora, S. L., Bee. Ind. Mus. XIX, pp. 195-207 (1920). 
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The nature of the barbels is the only character in the above descrip- 
tion which enables this species to be distinguished from the new species 
described below, for the colouration is more or less similar in the two 
forms. 

In view of considerable fresh material having been obtained from 
different parts of Peninsular India, the species may now be redescribed 
as follows : — 

D. 2/7-9 ; A. 1/5-6 ; P. 6-8/9-11 ; V. 2/7-8 ; C. 17-18. 

BJiavania australis is a Pak'^om-like fisli in which the head and the 
anterior part of the body up to the anal opening are greatly depressed 
and the ventral surface is Hat and horizontal. The tail is broad and com- 
pressed from side to side. The dorsal profile is gently arched, the great- 
est height of the body being in front of the dorsal fin. The head is broad, 
rounded and almost trenchant ; it is covered with series of short, hard, 
spine-like growths. The length of the head is contained from 4'37 
to 5*42 times in the standard length and from 5*15 to 6:46 times in the 
total length ; the head is proportionately larger in smaller individuals. 
The head is almost as broad as long ; its breadth is contained from 1 *05 
to 1-28 times in its length. The eyes are of moderate size, approximated 
dorsally and situated in the posterior half of the head ; they are not 
visible from the ventral surface. The diameter of the eye is contained 
from 3*88 to 5-59 times in the length of the head, from 1*94 to 3-19 times 
in the length of the snout and from 1*38 to 2*00 times in the inter- 
orbital width ; the eyes are proportionately larger in smaller individual-!. 
The nostrils are situated close to the anterior border of the eye ; the 
anterior nostril is situated in a flap which covers the posterior nostril. 
The mouth is small, inferior, semicircular and horizontal ; the gape 
of the mouth is about one-Mth of the width of the head. The lips 
are well developed and free from the jaws and leave a considerable 
portion of the jaws uncovered. Both the lips are continuous at the 
angles of the mouth but the median part of the posterior lip is separated 
ofl* from the lateral parts and is followed by two prominent barbel- 
like papillae. The jaws are hard and covered by a horny substance ; 
the posterior jaw rounded and shovel-like. Between the anterior 
lip and the rostral fold, there is a deep groove which is bifurcated near 
the origin of the maxillary barbel ; the inner branch is continued 
round the angles of the mouth while the outer branch is continued 
outwards and backwards. There are 6 short, stumpy barbels, 4 ros- 
tral and 2 maxillary. In between the rostral barbels, the rostral fold 
is produced into lobes and at the sides lappets are formed which 
cover parts of the rostral groove. The gill-openings are small, spout- 
like apertures which are restricted above the base of the pectoral fin. 
The gill-membranes are broad and thick. 

The depth of the body is contained from 6*45 to 9*34 times in the 
standard length and from 8 to 11 times in the total length ; the body is 
prpportionately more elevated in larger specimens. Between the bases 
of the pectoral and |;>elvic fins the body becomes broader posteriorly 
and is almost .as wide as the width of the head. The caudal peduncle 
is well formed ; its least height is contained from 1*55 to 2*28 times 
in its length. The bc»dy is Covered with small scales which are absent 
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on tiie head and on the ventral surface as far as the anal opening. There 
are about 70 to 75 scales along the lateral line. In some specimens, 
the scales in the anterior region are slightly keeled. The number of 
predorsal scales is about 30 and there are about 12 to 15 rows of scales 
above the lateral line and 9 to 10 below it to the base of the pelvic fins. 
The anal opening is situated in a shallow groove which runs in the mid- 
ventral line between the bases of the pelvic and anal fins. 

The dorsal fin is short and commences slightly behind the pelvics ; 
it is considerably higher than the depth of the body. The commence- 
ment of the dorsal fin is nearer to the tip of the snout than to the base 
of the caudal fin. The anal is similar to the dorsal and commences 
nearer to the base of the caudal than to that of the pelvic. The paired 
fins are broad, wing-like and horizontal. The pectorals commence 
just behind the eyes, are longer than the head and extend almost to the 
bases of the pelvics. The pelvic fins are similar to the pectorals and, 
except in very young specimens, are longer than the head ; they may 
or may not extend as far as the anal opening but are separated from the 
anal fin by a considerable distance. The caudal fin is forked with the 
lower lobe considerably longer than tlie upper ; except in the young 
examples, it is longer than the head. 

The hasipterygium (PL VIII, fig. 2) conforms to the Homalopteri- 
nae type ; it is devoid of lateral horns and is provided with a lateral 
foramen. The pharyngeal teeth (PL VIII, fig. 3) are uniserial, those 
in the middle of the slender bone are larger. There are about 13 teeth. 

The body and the fins are covered with spots which are irregularly 
distributed on the body while they form regular rows on the fins. In 
most of the specimens the dorsal surface is dark so the black spots do 
not show ofi well, but in the three specimens from Kallar Stream 
near Trivandrum the ground colour is considerably lighter and 
in consequence the spots are very prominent. 

Distribution , — ^In the synonymy, localities from which this species 
has so far been recorded are given. I have now examined more speci- 
mens from the Sethumj^dai Hills, Mysore ; Kallar Stream, near 
Trivandrum, Travancore, and from streams within a radius of 5 miles 
of Pampadampara, Travancore. It would thus appear that the species 
is so far known from the hills ill the extreme south of Peninsular India. 

Travancoiia, gen. nov. 

The head and the anterior part of the body are greatly depressed 
and the ventral surface in front of the anal fin is flattened. The snout 
is narrowly rounded in front and the fishes resemble the narrow-headed 
forms of Balitora hrucei Gray described by me^ from Burma. The eyes 
are small, dorso-lateral in position and are provided with free orbital 
margins ; they are not visible from the ventral surface. The mouth 
is small, inferior, transverse and greatly arched. The lips are Ml, plain 
and continuous round the angles of the mouth ; the middle part of the 
posterior lip is separated from the two lateral parts and is followed by 
two well-developed papillae which may appear as short barbels in 

I Hora, S. li., Mem. Ind, Mue. XIl, |).‘291, pi. x, fig. 6 ; pL xi, :fig. 6 (1932), 
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certain specimens. The anterior jaw is covered by the lip, but the pos- 
terior jaw is naked,, shovel-like, sharp, strong and covered with a horny 
substance. In front of the mouth there is a deep groove which is bord- 
ered anteriorly by the rostral fold and is continued backwards round 
the angles of the mouth as well as laterally to the sides of the head ; 
the portion of the groove between the 'maxillary barbel and the side 
of the head is partly covered by a hood-like extension of the rostral 
fold. There are four short and stumpy rostral barbels, and in 
between these the rostral fold is produced into 3 barbel -like projections. 
However, the form and arrangement of the barbel -like projections 
of the rostral fold varies considerably in the specimens examined 
by me. A pair of similar barbels (maxillary barbels) is situated at 
the angles of the mouth. The gill-opening is oblique and extends 
in front of the base of the pectoral hn to the ventral surface for a short 
distance. The body is covered with small scales which are absent on 
the 'he^d and on the ventral surface in front of the anal fin ; some of 
the anterior scales on the dorsal surface are provided with simple short 
keels which are continued forwards on the head as series of tubercles. 
The dorsal and the anal fins are short ; the former is almost opposite 
to the pelvic fins. The paired fins are broad and horizontal. The 
pectoral fin is pedunculate and commences considerably behind the eyes ; 
it almost reaches the pelvic which extends considerably beyond the anal 
opening. The body becomes broader posteriorly from behind the bases 
of the pectorals and is broadest just in front of the pelvics. The pec- 
toral is provided with 15-16 rays of which 6 anterior rays are simple. 
The pelvic possesses 8-9 rays, of which 2 are simple. The caudal ped- 
uncle is well formed. The caudal fin is forked with the lower lobe con- 
siderably longer than the upper. 

Genotype. — Travancoria jonesi, gen. et sp. nov. 

Relationships. — This remarkable genus is intermediate in certain 
characters between Homaloptera van Hass, and Baliiora Gray, while 
it has special features of its own which distinguish it from all the other 
genera of the Homalopterinae. In the form of the body it resembles 
certain varieties of Baliiora^ but fewer simple rays in the pectoral fins, 
simple lips, form of the rostral groove and the barbel-like projections 
on the anterior rostral fold help to distinguish the two genera. From 
Homaloptera, it differs in the possession of a rostral groove and the addi- 
tional 3 barbels on the rostral fold. In having a posteriorly forl^^gd 
rostral groove, the new genus resembles ^Pcrrfe77?'aZop#em Vaillant which 
beteSgs" to the Qaatromyzoninae. The only other genus of the Homa- 
lopterinae in which the pelvic fins are provided with two simple rays 
is Sinoliomodop^tera Fang ; it possesses a rostral groove but its lips are 
papillated, there are two barbels at each angle of the mouth and the pec- 
toral fins are provided with 7-8- simple anterior rays. In the new genus, 
the structure of the lips, especially of the lower, the form of the rostral 
groove, lepidosis, tubercles on the head, and the presence of two papil- 
lae behind the lower lip are suggestive of BJiavania Hora, but in the latter 
the gill-openings are restricted above the bases of the pectoral fins, 
whereas in Trawancoria they extend in front of the pectoral fin to the 
ventral surface for a short distance. 
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Travancoiria jonesi, gen. ei sp. nov. 

Plate VIII, figs. 5-9. 

D. 2/7-8 ; A. 1/4-5 ; P. 6/9-10 ; V. 2/6-7 ; C. 17 ; L.l. 75-77. 

Travancoria jonesi is a well-built loach of moderate size in which 
the head and the greater part of the body axe depressed while the tail 
is somewhat compressed from side to side. The ventral surface is great- 
ly flattened up to the commencement of the anal fln and thereafter the 
ventral profile rises gradually to the base of the caudal fin. The dorsal 
profile is gently arched, the greatest height of the body being in front 
of the dorsal fin. The head is broadly pointed anteriorly, and is cover- 
ed with series of short, hard, spine-like growths ; its length is contain- 
ed from 5*0 to 5-83 times in the standard length and from 54)3 to 6 '83 
times in the total length. The width of the head is contained from 
1-09 to 1*33 times and its height at the occiput from 1*71 to 1*88 times 
in its length. The eyes are of moderate size, approximated dorsally 
and situated in the posterior half of the head ; they are not visible from 
the ventral surface. The diameter of the eye is contained from 4-13 
to 5*00 times in the length of the head, from 2*42 to 2*68 times in the 
length of the snout and from 1*42 to 1*50 times in the interorbital 
width. The nostrils are situated close to the anterior border of the eye ; 
the anterior nostril is situated in a flap which covers the posterior nostril. 
The mouth is small, inferior, semicircular and horizontal ; the gape of the 
mouth is about one-fifth of the width of the head. The lips are well 
developed and free from the jaws ; the anterior lip covers the jaw while 
the posterior lip leaves a considerable part of the jaw bare. Both the 
lips are continuous at the angles of the mouth, but the median part of 
the posterior lip is pinched off and is followed by two prominent papil- 
lae. The jaws are hard and covered with a horny substance ; the pos- 
terior jaw is rounded and shovel-like. Between the anterior lip and 
the rostral fold there is a deep groove which becomes bifurcated near 
the base of the maxillary barbel ; the inner branch is continued round 
the corner of the mouth while the outer branch extends to the side 
of the head. There are 6 short stumpy barbels, 4 rostral and 2 maxil- 
lary, but in between the bases of the rostral barbels the rostral fold 
is produced into three barbel-like processes. At the side of the maxil- 
lary barbel, the rostral fold forms a lappet which is indented or crenu- 
lated. The gill-openings are small but extend to the ventral surface 
for a short distance ; the part of the gill-opening above the base of the 
pectoral fin is provided with a broad and thick gill-membrane. 

The depth of the body is contained from 8*33 to 8-70 times in the 
standard length and from 9*87 to 10-15 times in the total length. The 
body is broadest in front of the pelvic fins where it js almost as broad 
as or somewhat broader than the width of the head. The caudal ped- 
xmcle is strong and whip-hke ; its least height is contained from 2*27 to 
2'72 times in its length. The body is covered with small scales which 
are absent on the head and on the ventral surface as far as the anal 
opening. There are about 75-77, scales along the lateral line, 9 rows 
above it to the base of the dorsal fin and 9 rows of somewhat smaller 
scales below it to the base of the pelvic fin. There are about 20 predoi^ 
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sal scales. The dorsal and lateral scales in the anterior region are 
slightly keeled in the middle ; the keels become less prominent post- 
eriorly. The anal opening is situated in a shallow groove which runs in 
the midventral line between the bases of the pelvic and anal hns. 

The dorsal fin is short and commences almost opposite or slightly 
behind the pelvics ; it is considerably higher than the depth of the body. 
The commencement of the dorsal fin is considerably nearer to the tip 
of the snout than to the base of the caudal hn. The anal fin is similar 
to the dorsal and commences somewhat nearer to the base of the caudal 
fin than to that of the pelvic. The paired fins are broad, wing-like 
and horizontal ; the pectorals commence behind the eyes and are long- 
er than the head ; they miss the bases of the pelvics by a short dis- 
tance ; the pelvics are similar to the pectorals and are almost as long 
as the head ; they extend considerably beyond the anal-opening but are 
separated from the anal fin by a considerable distance. The caudal 
fin is almost as long as the head and is forked in the posterior third of 
its length ; both the lobes are rounded and the lower lobe is better deve- 
loped and longer than the upper. 

The form and structure of the basipterygium (PL VIII, fig. 8) and 
nature of the pharyngeal bone and teeth (PL VIII, fig. 9) are similar 
to those described above for Bhavania australis. 

The body is dark above and pale below in the flattened part. Along 
the dorsal surface there is a series of 8-10 broad, saddle-shaped spots, 
while the head and the sides of the body are mottled with black spots 
of different sizes and pattern, some of which form a black band along 
the lateral line. All the fins are provided with series of spots, especi- 
ally along the middle. 

Type-specimen.— "F. 13507/1, Zoological Survey of India (Ind.. 

Mus.), Calcutta. 

Locality . — Streams within a radius of 5 miles of Pampadampara„ 
Peerumedu Taluq, Travancore. 

I have great pleasure in associating the name of this remarkable new' 
loach with that of Mr. S. Jones, who sent a fine collection of fish from 
Travancore to the Zoological Survey of India. 


Measurements in millimetres. 


Standard length 


59- 1 

62-9 

70-0 

76-0 

87-0 

Length of caudal 


10-6 

11-1 

120 

14-0 

14-5 

Length of head 


11-2 

12-2 

12-0 

15-0 

16-0 

Width of head 


9-4 

9-6 

11-0 

13-0 

12-0 

Height of head 


6-8 

6-6 

7-0 

8-0 

8-5 

Length of snout 


6-3 

6-9 

7-8 

8-0 

8-5 

Diameter of eye 


2*2 

2-e 

2-9 

3-0 

3-5 

Interorhital width 


3-6 

3-9 

4-2 

4-5 

5-0 

Depth of body 


7-0 

7-9 

8-3 

9-0 

10-0 

Width of body 


8-e 

10-2 

11-0 

13-0 

14-0 

Length of caudal peduncle 


101 

11-0 

12-1 

12-5 

15-0 

Least height of caudal peduncle 

3-8 

4a 

4-6 

5-5 

5-5 

Length of pectoral 


12-2 

14-6 

14-2 

16-5 

19-0 

Length of ventral 

. . 

11-5 

11-6 

12-1 

14*5 

15-0 

Longest ray of dorsal 


10-9 

11*9 

12-3 

12-5 

14-0 

Longest ray of anal 


8-1 

8-7 

10 1 

10-0 

11*0 
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Balitora brucei var. mysorensis, nov. 

Plate VIII, fig. 4:. 

D.3/9 ; A.2/5 : P.9/12 ; V,2/9 ; 0.19. 

Tlie new variety of Balitora hrucei from the Mysore State is repre- 
sented by a single specimen about 2 inches in length. In its slender 
body and more elongate head it shows great affinity to B. hrucei var. 
imrmanicus Hora^, but as the material of the new variety is inadeqxiate 
it is not ]3ossible to institute a detailed comparison between the two 
varieties. On geographical grounds alone, it has been considered ad- 
visable to keep the variety from Peninsular India separate from that 
of Burma, at least for the time being. 

The head is contained 4*36 times in the standard lengtli and 5*64 
times ill the total length. The width of the head is contained 1-41 times 
and its height at occiput 2-23 times in its length. The diameter of the 
eye is contained 5*56 times in the length of the head, 3-44 times in the 
length of the snout and 1*81 times in the interorbital width. The 
depth ^ of the body is contained 7*61 times in the standard length and 
9'84 times in the total length. The caudal peduncle is almost 3 times 
as long as high. 

In general facies, lepidosis, form of fins, mouth, lips, etc. this variety 
agrees with the forma ty^ica and other varieties of the species. 

The colour in spirit is olivaceous above with a series of 7 short, broad, 
saddle-shaped bands of gray colour along the back. On the head be- 
tween the eyes and the occiput there is a pear-shaped dark mark. Along 
the lateral line there is a diffuse gray band. The ventral surface is dir- 
ty white. 

Locality. — Sivasamudram (alt. 1,500 — 2,000 ft.), Mysore State. 

Tyy>e-s^ecimen.~E. 13512/1, Zoological Survey of India (Ind. 
Mus.), Calcutta. 


Measurements in millimetres. 


Sfcandard length 

38-8 

Length of caudal 

11-4 

Length of head 

8*9 

Width of head 

6*3 

Height of head 

4*0 

Length of snout 

5*5 

Diameter of eye 

1*6 

Interorbital width 

2*9 

Depth of body 

5*1 

W’'idth of body 

6*2 

Length O'f caudal peduncle 

6*2 

Least height of caudal peduncle 

2*1 

Length of pectoral 

10*2 

Length of ventral 

8*9 

Longest ray of dorsal 

Longest ray of anal 

8*0 


,S. L., Mem. Ind. Mus. XIT, 


p. 291, pi. xi, ; 


r (1932). 
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Fio. 1/ — Veiitx*a,l su.r£ace of liea,cl : x4:, 

IFicx- 2. 13a,sipterygiiiiii : X 

^iG. 3. — I^liaryxigeal bone and teeth. : X 13. 

JBctli^toTCL hr'ucei var. 'ryhysoTe^nsis, no^^• 
IFio. 4:. Ventral surface of head : 

Orra^'ocorbOoricL jarte^si^ - sp. nov. 

H'jlo. S. ^Lateral view : x 1^. 

6. Ventral view: X 1 

H'XG^. T. ^Ventral snrface of head : Xcc&^ 

3Fia^- S. IBasipteryginm : X 3§- 

IFio. 9- ^Phar 3 mgeal bone and teeth : x 13. 
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SILUROID FISHES OF INDIA, BURMA AND CEYLON 


By ScjNDiE Lal Hora, D£c.^ F,N.L, Assistant Superinten- 

dent^ Zoological Survey of Jndia^ Calcutta, 

XL Fishks of the SoHir;BEiB gejstera Silonopangasius Hora, Pj^iwui^u- 
TMOPJUs Bebbker, pRorsuTROFncitTUYs Hora, and Ailia Graf. 

As the faidily Schilheidac is represented by several genera in the 
Ethiopian and Oriental zoogeographical regions, it was my^ intention 
to give a comprehensive account of the classification, distribution, 
ecology and evolution of these fishes, but considerable difficulty was 
experienced in carrying out this plan, partly owing to the great confu- 
sion that prevailed in the taxonomy of the Indian genera and species of 
this family, and partly because of the absence of, African material in the 
collection of the Indian Museum for comparison with the Indian forms. 
Accordingly, the Indian genera have now been revised one by one and 
the generic limits of Eutropiichihys [E , . goongwaree (Sykes), 

B, vaoha (Hamilton) and B, muri.us (Hamilton)], Clupisoma Swainson^ 
[G. garua (Hamilton), C, prateri Hora and G, rnontanaPlotB.^ Silonia 
Swainson^ [£». silondia (Hamilton)], Pangasius Cuvier and Valenciennes^ 
[ Pangasius pangasius (Ham.) ] ; HeUcophagus Bleeker^ and Platytropius ^ 
Hora^ have abeady been elucidated. The taxonomy of the Indian 
species included in these genera has also been dealt with. This article 
deals with a systematic account of the remaining Indian genera of the 
Schilbeidae. 


Key to ike Indian genera of Schilbeidae. 

L Two harh(^lH ( ina.Killary) ; teeth oaniniform ; air- 

bladder^ greatly rodnood . . . . - . Silonia Swaiason. 

1 r, Four or eight barbels. 

A. Boor barbels ; one pair maxillary, one pair mandi- 
bular, 

1. Can ini form teeth in Jaws; air-bladder greatly 

rodut'cd, Without any caecum at the posterior 

orid , . ' . , . . . , Silo7hopan{ia8i%s Hora. 

2. fcjinall, villi form tooth in jaws; air-bladder® 

large or of moderate siao, usually with a caecum ^ 

at the posiorior end . . . . • • Fangaaius Cuv. & Val, 


I Hora, S. L., Cur, ScL V, pp. 352, 353 (1937). . . 

^ Hd^'a, S. ii., Journ. Bombay Nat. Hist, Soo, XXXIX, pp. 431-4A6 (1937). 
^i^.ora, 8. :E., ibid. XXXfX, pp. 659-678 (1937), 

^Hora, 8. L., ibid. XL, pp. 137-147 (1938). 

^ Hora, B. L., ibid. XL, pp. 355-366 (1938). 

« Hora, S. L., liec. M. Mus. XXXIX, pp. 235-240 (1937). 

7 Hora, S. i:-., Joum. Siam. Soc. Nat. Hist. Suppl. XI, pp. 39-46 (1937). 

® JSTair, X* X., Mm. htd. Mus. XIj, pp. 5-11 (1938.) 

‘ K. TC- iMd. xxxrx, pp. 117-124 
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B. 3Sight barbels ; one pair maxillary, two pairs mandi-/* 
bular, one pair nasal. 

1. Teeth on palate in two small widely separated 
patches, sometimes connected by a linear series. _ 
a. Rayed dorsal present ; air-bladder large, 

forming blister-like areas above pectorals. 
h. Rayed dorsal present ; air-bladder^ greatly 
reduced, tubular, partly covered by 
bone . . . . . . Ailia Gray. 

2. Teeth on palate in four distinct contiguous 

patches or in a broad band sometimes inter- 
rupted in the middle. 

а. Teeth on palate in four distinct patches ; air- 

bladder of moderate size . . Froeutropiichthys Hora. 

б. Teeth on palate in two extensive patches 

separated in the middle or in a continuous 
horse-shoe-shaped band. 

i. Maxillary and palatine teeth greatly pro- 
duced backwards at the sides ; air-bladder® 

greatly reduced, tubular .. Kutropik.htkys 

ii. Maxillary and palatine teetl.* not }n‘oduced 
ba<'kwards ; air-bladder® greatly reduced, 

but not tubular . . - . . . Glupisoma Swainson. 

Silonopangasius Hora. 

1937. Silonopangasius, Hora, Cur. Sci. V, p. 352. 

The genus Silonopangasius was proposed for Ageneiosus cMldreni 
Sykes.** This species, as I understand it, possesses caniniform teeth, in 
the jaws and a pointed lower jaw, as in Silonia^ and four barbels — one 





Text-fig. 1 . — Silonopangasius cMldreni (Sykes). 
a. Dentition : x 356 . Air-bladder : x 3 r Lateral view of a, H'npinimpiin from the 
Bhavani River : x f . 

^ JSTair, K. K., Rec. Ind. Mus. XL, pp. 185, 186 (1938). 

® Nair, K, K., ibid. XL, pp. 183-186 (1938). 

® ISTair, K. K., iUd. XL, pp. 186, 187 (1938), 

* Sykes, W. H., Trans. Zool. Soc, London IL, p. 375 (1841). 
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pair maxillary and one pair mandibular — as in Pangasius^ The air- 
bladder, though small and somewhat thick- walled, is considerably larger 
than that of Silonia ; it is oval in outline with the longer axis transverse- 
ly disposed. On account of the structure of the air-bladder and the 
presence of a pair of mandibular barbels this species cannot be referred 
to Silo7%ia or to Pangasius and has accordingly been placed in a separate 
genus." ' 

Ageneiosus cMldreni was characterised by Sykes as follows : 

An Ageneiosus^ without cirri ; with the first ray of the dorsal and pectoral fins 
serrated on the anterior edge only : with eight rays in the dorsal and 42 in the anal fin ; 
with two sharp lobes to the tail, the upper being somewhat the smallest 

Sykes mentioned the length of his specimen as 18 inches and remarked 
flesh sweet and juicy, but not firm As regards the affinities of his 
spicees he stated. 

A comparison of my drawing with the description of Ageneiosus mino of Dr. Hamil- 
ton’s ‘Fishes of the Ganges will show how many features there are in common between 
it and the Parree ; but its height and compressed body, and the extent of the anal fin, 
at once fix the latter as a distinct species. Found in the Mota Mola river, at Poona. 
Pimelodus ailorida (sic) of Buchanan Hamilton (Tab. VII, fig. 50) is also an Ageneiosus. 

The serrations along the anterior borders of the dorsal and the pec- 
toral fins are obviously incorrectly shown in the figure of the species 
which most probably served for Sykes ’ description. Serrations are 
invariably present in Siluroid fishes along the inner borders of the spines, 
and the outer border may be smooth or serrated. 

Jerdon,^ who included this species in his list of fishes of Southern 
India, referred it to the genus Silundia and remarked : 

“ I have very little doubt that this is a true Silundia, and perhaps the S. Oangetica 
though Sykes says there are no cirri, for it appears that the two small cirri which are 
present in that fish are made out sometimes with difficulty.” 

^ Giinther^ included Sykes’ species in the synonymy of Silondia gange- 
tica without any comments ; while Day^, when describing Silundia 
syhesii, made the following observations regarding this species : 

“ Sykes states that this fish is termed Purree Mahr. and Billun in the Deccan, that 
it is without cirri, and also that the first bony ray is ‘ serrated ’ on the anterior edge ”, 
such being also- shown in the figure. This last observation leads me to believe that he 
described from the drawing, which seems to have maxillary barbels indistinctly marked. 

“ The long maxiUary barbels of this species [jS^. sykesii] at once serve to distinguish 
it from the S. gangetica, O. V.” 

The air-bladder, of S. sykesii is described as transverse, not enclosed 
in bone.” 

Day also referred to the presence of the mandibular barbels in S. 
sykesii and their absence in S. gangetica and came to the conclusion 
that no generic importance should be attached to this character. The 
generic distinction between the two species, however, rests mainly on 
the character of the air-bladder. 

I have examined several examples of Silonopangasius cMldreni 
(Sykes), Three specimens (Nos. 1230, 1286, 8903) were purchased from 
Day and two out of these are labelled in Day’s handwriting as Silundia 
sykesii ; these are 123 mm., 180 mm., and 200 mm. in standard length 


^ Jerdon, T. C., Madras Journ. TAtt. ds Sci. XV, p. 340 (1S49). 

2 Gunther, A., Cat. Pish. Brit. Mus. V, p. 65 (1864). 

3 Day, F., Joum, Linn. Soc. Zool. XII, p. 569 (1876). 

O 2 
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resjiecfcivoly. Recently 3 a-dult specimens were received from tlie Mota 
Mola river, tlie type-locality, and in 1918 the late Dr. N. Amiandale had 
collected a large niimber of young specimens from the edge of the Goda- 
vari river at Rajalimundry in the Madras Presidency. So far as is 
known at present, the species is found in Deccan only. 

As a result of the examination of the above noted inat-.ei*.ia] I am 
fully convinced that Day’s Bilundia sylcesii is synonymous with Sykes s 
Ageneiosus childreni. The following table of measurements gives some 
idea of the range in variation of proportions, etc. 


Measurements in millimetres. 




l?.havani Tl. yljyf 

Madr.a.'^. 

Dcceau. 


I’ooiui 


Total length . . 


250-0 

16.5*0 

81-0 


220-0 

332*0 


^ 338-0 

323-0 

300-( 

Standard length 


199-0 

133*0 

61 

3 97*0 

179-0 

273*5 

123*5 

273-5 

25.5-0 

235*0 

Length of lu'ad 


50-0 

31-0 

16-0 

45*0 

42-0 

63 -U 

28-8 

64-0 

57-0 

55-0 

Width of head 


.31-0 

28-0 

11-0 

25*0 

23-0 

40-0 

15-0 

35-3 

31-0 

29-0 

Width of body 


26-0 

]4'0 

7-5 

20-0 

17-0 

30*0 

11-0 

38-0 

30-n 

25-0 

Height, of body 


49*0 

30-0 

13*5 

40-0 

37-0 

57*0 

21*5 

02-0 

57-0 

55-0 

Diameter of eye 


13-2 

9-5 

5*5 

13*0 

12-5 

17*0 

9-0 

17-0 

10-0 

.14-8 

Interorhital -width . . 


21*0 

10*0 

5*5 

15*5 

13-0 

21-0 

10-0 

21-6 

19-0 

18-0 

Length of snout 


17*0 

12-0 

5*5 

15*0 

14-.5 

21*0 

9-0 

23-0 

20-0 

19-0 

Length of maxillary barbel 


o 

ei 

r-t 

]]•() 

12*0 

10*0 

15-5 

28-0 

15-5 

33 -0 

26-0 

25-0 

Length of mandihnlar barind 


1*0 

1-2 

5-5 

4-0 

5-0 

6-0 

5-0 

0-0 

7-0 

0-5 

Length of dorsal spine 


32*0 

20-0 

0*0 

D. 

D. 

38*0 

19-0 

3H-{» 

1). 

U. 

Length of pcdoral sixine 


30*0 

22*0 

11*0 

35*0 

83-0 

•19*0 

21-0 

52-0 

48-0 

45-0 

Least height of caudal peduncle. 

18-0 

11-0 

5*0 

10*0 

35*5 

20-0 

10-5 

25-0 

20-0 

20-1) 


Pseudeutropius Bleekcr. 

The genus Pseudeutropius was proposed by Bleekor^ in the 
Pangasii to accommodate Eutropius hracliypopterus Blkr. and was 
characterised as follows : 

“Cirri 8, nawales 2, pupramaxillarcH 2, mfraiiiaxillnrcK 4. DouicH iiiaxiiliK plurisiiri- 
ati. Dentes vomeriiii ia vittam transversam dispoftiti, xialatini cliRtiiief.i luilli. CJirri 
infrainaxillaros amnes marginx maxillae antcriori valdc ax>proxiniati. j^. 10.” 

A year later Bleeker^ revised this definition and stated Dontes 
vomero-palatini in vittam transversam indivisam dispositi.” 

. The chief points of differences between Eutropius and Pseudeutropius 
are : (i) The mandibular barbels are situated at a considerable distance 
from the anterior margin of the lower jaw in Eutropius axul close to the 
margin in Pseudeutropius. (ii) In Eutropius the mandibular barbels are 
placed one pair behind the other, whereas in Pseudeutropius both, the 
pairs are in a more or less straight line, (iii) The vomerine and pala- 
tine patches of teeth are distinct, though contiguous, in Eutropius ; 
while in Pseudeutropius the vomero-palatine patches are transversely 
disposed and the vomerine teeth are indistinguishable from the pala- 
tine teeth. 


^ Bleeker, P., Versl. Ahad. Amsterdam XIV, p. 398 (1862). 
P., Ned. Tijds<^hr. Dierh. I, p. 106 (1863). 
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A study of tlie descriptions of the species included by G-iinther^ and 
Day 2 under Pseudeutropius shows tliat they paid little attention to the 
limits |)roposed by Bleeker for this genus with regard to the dentition 
of its members. For instance, in the six species referred by Gunther 
to this genus the' vomerine teeth are stated to “ form a very narrow 
band, which is angularly bent, and continuous with the palatine teeth ” 
in P. hracliypoptems^ the type of the genus and of which Gunther had a 
typical specimen from Bleeker’s collection ; while the dentition of 
P. athenaoides, P. miiehelli and P. goongwaree is not described. In 



Toxt-fig. 2. — PspAideAitropius Bleekor. 

a. Air-bladder of P. athervnoidcs (Bloch), from a specimen 53 ram. in standard 
length : x4| ; e. and d. Dentition of three specimens of P. athoririoides (Bloch), 57 mm.,. 
74 mm. and 100 mm. in standard length rospectavely £^6 : X 5 ; c : and : X 4 ; e. Dentition 
<^f ty])e>specimci3 of P. brachypo^lerna (Bleeker) after a sketch by Mr. »J. Ji. iSTorman ; /. 
Dentition of P. Gunther after a sketch by Mr. J. it. Norman; r/. Dentition 

of a sx->ecimoJi (No. 430) of P. mitrJmlli Giiniher, 96 mm. in standard length ; h,- Lateral 
view of a speed me Ji (Cat. No. 502) of P. aih^rinoides (Bloch). 


P. megalops, the teeth of the vomer form two quadrangular patches, 
which are separated from each other by a linear groove ; the palatine 
teeth form a cuneiform band which is subcontinuous with the vomerine 
teeth.’’ In P. longimanus, the vomerine band is interrupted in the 
middle, each half being subcontinuous with the palatine band.” Taking 
into consideration the character of dentition it is clear that whereas 
there is considerable similarity between P. megalops and P. longimamis, 
both of these differ from P. brachgpopterus, and should not be included 
under PseiMeutropms (sensu stricto). 

^ Gunther, A., OaL Fish. BHt. Mus. V, pp. 58-61 (1864). 

a Day, P., Fish. India, pp. 470-474 (1877). 
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Day in his Fishes of India ” included seven species under Pseudeu- 
tropius ; of all of these I have examined specimens deterniined by hiiin 
Though there are inaccuracies in his descriptions and figures of the denti- 
tion of the various species^ I shall, fc>^ f'be point under discussion, 
refer to the account as given by him. In P. goongwaree, iihCr tcetli arc 
“ in a wide pyriform band wider than those in the jaws, the voiucrnio 
and palatine groups touching, but the two vomerine patches having 
a short interspace between them.” In P. taahrec, the votncriiui and 
palatine teeth are in distinct patches. In P. acutirostns, the teeth ai'c 
in two minute patches on the vomer, and of the same character on the 
palatines, which are not continuous with those on the vomer. ^ In 
P. miirius, the teeth “ on the vomer and palate form an almost uninter- 
rupted semilunar band.” The teeth on the palate of P . sglcesi are ^ In 
two distinct patches,” In P. allierinoides, there is a narrow, unin- 
terrupted, crescentic hand across the palate,” while in P. garua the tcetli 
are in a semilunar hand across the palate, those of the vomer conti- 
guous to those of the palatines, and each patch being semicircular inter- 
nally : sometimes the two vomerine patches have an interspace between 
them.” The great variation in the dentition of these species clearly 
shows that PseudeutropiuSy as recongnised by Day, is a composite genus. 

It is also clear from the above that dentition alone is not sufnclent 
for the proper differentiation of the genus Pseudeutropius. I have, 
however, found that if this feature is coupled with the nature of air- 
bladder, it is possible to differentiate and define more precisely this and 
the allied Schilbeid genera occurring in India. 

For determining the precise limits of the genus Psetideutropius., 1 
requested Mr. J. R. Norman to examine the type-specimen of Pseudeu- 
tropius hrachypopterus, the type of the genus. He sent mo a sketch of 
its dentition (Text-fig. 2e), and remarked that the specimen is in a 
poor condition and, in consequence, he had great difficulty in making 
out the outlines of the tooth-bands. According to Weber and do Beau- 
fort^ the dentition of P. brachypopterus consists of Minute teeth in 
narrow bands on the jaws ; on the vomer in two small patches connected 
by an angular line of teeth Unfortunately no accoimt has so far been 
published of the air-bladder in this species, but it seems probable that 
it is a large, thin-walled structure which laterally comes in contact with 
the skin and forms translucent, blister-like areas above the pectoral 
fins. Weber and de Beaufort (op. cit.) described another species of 
Pseudeutropius — P. moolenburghae—ivom. Sumatra in which they found 
Teeth minute, in the jaws in a narrow band, on the vomer in two widely 
separate elliptic patches.” Its figure shows the translucent area above 
the pectoral fin, though there is no reference to the nature of the air- 
bladder in the description. 

As judged from the material in the collection of the Indian Museum, 
it seems that Pseudeutropius is represented in the Indian waters by 
P. atherinoides (Bloch)® and P. mitchelli Giinther^ ; both the species 
possess vomerine teeth in two distinct patches which may be small or 


^ Weber M, and Beaufort, L. F. de, Tish. Indo-Austral. Archipd II, p. 249 (1013). 
» Bloch, M. E,, Naturges. Aualand. J^iache VIII, p. 48 (1794). 

® Giinther, A., Cat. J^iah. Brit. Mua. V> p. ^9 (1864). 
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extensive but are always narrow, and a large air-bladder free in the 
abdominal cavity (Text-fig. 2a)^ As there appears to be a considerable 
confusion regarding the specific limits of the two species I give below 
their brief history and chief taxonomic features. 

Pseudeutropius atherinoides (Bloch.) 

P. atherinoides was described from Tranquebar, but later Hamil- 
ton^ described two species from Bengal — Pimelodus urua and P. angius 
— which have rightly been regarded as synonymous with Bloch’s species. 
Hamilton himself pointed out the close affinity between P. urua and 
P. atherinoides, P. angius^ with brilliant colour markings, is only a 
colour form of P. atherinoides, Valenciennes’s^ Bagrus exodon is undoub- 
tedly the same as Day’s Pseudeutrojpius acutirostris.^ The former was 



Text-fig. 3. — Ventral surface of the anterior part of head of three specimens of 

Pseudeutropius atherinoides (Bloch), showing stages in the prolongation of the upper 
jaw and the development of teeth. 

a. Standard length of specimen 59 mm. : x 10 ; 6. Standard length of specimen 64 
nun. : X B ; c. Standard length of specimen 100 mm. ; x 5^- 

1 Ifamllton, T., Fish, Ganges, pp, 177# 180, 377 (1822). 

^ Valonoiennes, in B^anger Voyage Ind, Orient. Zool,, p. 385 (1834). 

® Day, F., Proc, ZqoI. Soc, London, p. 618 (1869). 
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described from Bengal wliereas the latter is stated to be common in the 
Irrawaddy and other large Burmese rivers. The differences in dentition 
and colouration noticed among individuals ofthis species seem to indicate 
sexual dimorphism but the material is insufficient for a proper clucnda- 
tioii of this problem. In the collection of the Indian Museum there arc 
specimens showing various stages in the elongation of the uppci' 
and in one example from the Sunderbans typical ac'?i^^A>osim*-con<3itic>n 
of the snout is present. Though the figure of Bagrus exodon is rather 
poor for the determination of the species, the description of tlie dcuiti- 
tion leaves no doubt about its identity. It runs as : 

“ ISToiis Ini donnons cetfce epiihete (V Evcodon. qni veui dii’c horw deniH, pnfcn (p'l 
eile carac'tLU’ise not-ablcincnt les dents inter- iiiaxillaires adber<’!nieH ji do largos pla.ij u<‘h 
an bout du inusean, de iiiani^re a depasser entieroment la inaehoiro infei-ieui’C.” 

Chaudhuri^ described a new variety of P. atherinoides from yoting 
specimens with the characteristic colour bands. “ A narrow spiral 
corrugation on chest ” in the variety walheri is an artifact due to the 
action of the preservative used. The eyes are never subcutaneous in 
this species, and Chaudhuri’s description is inaccurate on this 
also. " ‘ ' ‘‘ 


Pseudeutiropius mitchelli. Griinther. v 
Pseudeutfopius mitchelli was described by Giinther^ from two young 
g)ecimens, Three and a half inches long collected in the Madras 
Presiden^.^ Unfortunately no specific locality^'' is mentioned. In 
1865, Day^ regarded it as a synonym of P. syJcesi (J&don) and remarked : 

By no means rare in the rivers of Malabar. In two speeimenH the adijioso fin wan 
absent, perhaps lost by some accident; probably from some such <leibrnu*d HiMudnuvn 

Br. Jerdon described the 

In his Pishes of Malabar, he reafiirmed this view and stated that the 
grows to above eight inches in length. Glinther in the Zoologi- 
cal Record for the same year (p. 199) made the following observation 
under Pseudeutro^ius mitchelli : 


^oXahar, p. 192) that he has no cloabt Mi*. Ttn-don 
aesciiboa hm sykesi% from an example without adipose fin, it must, even in that 

whether the fish is identical with P. mUthdli. It be ca-nnot via‘itV 
fht the examination ol the typical si^eeimeri, In^ has no right to ex(diange 

the name of a well-determmed species for that of a doubtful one. ” 

Bay s reply to the above is contained in a footnote on p. 423 of liis 
Itshes ofjndia where after referring to Gunther's observations he re- 
marks : Jerdon had described the species fifteen years before Dr. Giin- 
foundlt'’ recognizing it at a locality where ho 

' Jordon’s description^ of Schilbe syhesii is of a generalised nature and 
insufficient for the determination of the species. Jerdon's examples, 

^ Chaudhuri, B. L., Ind. Mus. VTX, p. 444 (1912). 

I guntber, A., Cat. Fish, Brit. Mus. V, p. 69 (1864). 

Day, F., Proc. JZool. JSoc. London, p. 289 (1866). 
is as fobow?-^ description of Schilbe syhesii {Madras Journ. Litt. Sci. XV, p. 385, 1849) 

half length of body ; much compressed, its width being about 
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about 6 incbes in length, were ob tain ed from the Cauvery, Recently 

I have got a large collection of fish from the same river made by Prof. 
C. R. Narayan Rao. There is a specimen in this collection which I 
refer to Jerdon's specie^ A thorough examination of this specimen and 
its comparison with others have shown that it undoubtedly belongs to P. 
sijJcesi which has proved to be identical with Sykes’ HypopJifJiahnus 
taahree^. Of thedatter I have received a large number of fresh speci- 
mens from the Western Grhats, so there can be no doubt about its true 
identity. 

The three specimens in the collection of the Indian Museum referred 
by Day to P. syhesi are about 5 inches in length without the caudal 
fin. The voinerihe teeth in these specimens are in_ two distinct patches 
and the air-bladder is moderately extensive and lies free in the abdo- 
minal cavity ; it also forms blistef-like translucent areas above the 
pectoral fins. Mr. Norman very kindly examined the types of P, mit- 
chain and sent me a sketch of its upper dentition. He also observed 
that the blister-like translucent area above the pectoral fin is indicated 
in the types of this species.” The difference in the extent of the vome- 
rine teeth of P. mitchelli and P. syhesi (Day nec Jerdon), as figured 
above, is probably due to the relative age of the specimens. I have 
noticed this in the case of P. atherinoides also ; in the young the bands 
on the palate are more extensive and become somewhat reduced as the 
fish grows in size. From the above it is clear that Day was right in 
regarding P. mitchelli as identical with his P. syhesi, but imfortunately 
his P. S7jJcesi is not the same as P. syhesi (Jejdbh) which has now to be 
regarded as a -synonym of P. taahree X&jkeB)l ' Thus P. mitchelli stands 
as a valid species. , 

Superficially P. mitchelli and P. atherinoides are very similar, but 
Mr. Norman informs me that the former has a smaller head, with the 
nape distinctly less elevated. These differences are also present in the 
specimens before me. In the adult specimens of P. atherinoides the 
snout is usually produced and bears teeth on the ventral surface. 

Gunther states that in his P. mitchelli the pectoral spine does not 
extend backwards to the vertical from the dorsal spine. This is not 
so in three specimens I refer to this species wherein the pectoral spine 
extends beyond the base of the dorsal spine. . 

Proeutropiichthys Hora. 

1937. Proeutropiichthys, Hora, Cur. JSci. V, p. 353. 

The genua PToeuropiichthys was proposed for such species of Pseudeu-- 
tropius-like fishes in which the vomerine and palatine teeth form four 
distinct patches ; these may be contiguous, slightly separated or widely 
apart from one another. The air-bladder is not extensive and thin- 
walled as in Pseudeutropius, but is of moderate size and lies free in the 
abdominal cavity.. 

Eutropius maarophthalmus Blyth was designated as the genotype of 
Proeutropiichthys, but an examination of fresh material from various 

^ Sykea, W- H., Trans. Zooh JSod* London II, p. 369 (1841). 
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localities in Peninsular India has shown that it- is synon^rmous with IIy~ 
jpophthalmus taakree Sykes. As indicated below, this genus seems to 
be monotypic. 

Proeutropiichthys taakree (Sykes). 

1841. HypopMJialmus taaTcree^ Sykes, Trans. Zool. JSoc. London IT, p. 301), pi. 
Ixiv, fig. 4. 

>*^1849. ScAilbe SylceaU, Jerdon, Madras Journ. Litt. Sd. XV, p- 335. 

1849, Bagrm taahree, Jerdon, ibid., p. 336. 

1853. Bagrus taakree, Blceker, Verh. Bat. Qen. XXV, p. 56. 

1860. Butropius macro'phihaimnis, Blyth, Journ. u45. Soc. Bengal XXIX, p. 156. 
1864. Pseudeutropius megalops, Gunther, Cat. Pish. Brit. Mus. V, p. 60- 
1864. Pseudeutropius longimanus, Gunther, ibid., p. 60. 

1867. Butropius taakree. Bay, Proc. Zool. Soc. London, p. 564. 

1869. Pseudeutropius taakree. Bay, ibid., p. 617. 

1877. Pseudeutropius taakree. Bay, Pish. India, p. 471, pi. cix, fig. 4. 

1889- Pseudeutropius taakree. Bay, Faun. Brit. Ind. Fish. I, p. 138. 

1890. Pseudeutropius taakree, Vinciguerra, Ann. Mus. Civ. Stor. Nat. Qenova 
(2) IX, p. 205. 

1929. Pseudeutropius taakree, Prashad and Mukerji, Bee. Ind. Mus. XXXI, 
p. 178. 

In view of the great taxonomic confusion that prevails regarding the 
specifi-c limits of the various species included in the synonymy of P. 
taakree, I give below a short history of each and my reasons for making 
the nomenclatorial changes indicated above . 



Text-fig. 4. — Proeutropiichthys taakree (S^^'kos). 

a. Upper dentition of a specimen from Burma, 126 mm. in total length : X 2| ; 
b. Upper dentition of a specimen from the Godaveri River, 136 mm. in total length : X 
3i^ ; c. Upper dentition of a specimen without history, 119 mm. in standard length: X 
3 ; d. Upper dentition of type-specimen of Pseudeutropius longimanus Gilnthcr. After 
a sketch by Mr. J. R. Xorman ,* e. Upper dentition of a spoeimem from Poona, 102 mm. 
in standard length : X 4,^ ; f. Upper dentition of typo-specimen of Pseude utropius megalops 
Gtinther. After a sketch by Mr. J. R.. Norman ; g. Lateral view of a sptseimen 
(No. R. 12131/1) from Poona c x f. 
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Sykes described Ms Hypophthahrms taahree from specimens collected 
in the Beenia river, near Pairgaon ”, and characterised it as follows : 

f An Hy 2 ^op}it}ialm,if,Sf with. 8 cirri, 2 of which reach to the ventral fi . nR ; 2 very minute 
cirri near the nostrils, and 4 on the chin, nearly as long as the head ; with the first dorsal 
and pectoral rays serrated on the posterior edges, and with 8 rays in the dorsal and 50 
in the anal fin.” 

From a perusal of the full description and figure of the species atten- 
tion may be directed to the following other salient features of the fish : 

(i) Eyes so much on the edge or side of the head as to be seen 
in half their diatneter from below.” 

(ii) Tail being bent downwards from the end of the second dorsal 
and anal fins.”^ 

(iii) “ >Snout nearly on a line with the level of the back, which is 
very slightly raised: belly more arched than the back”. 

Though as judged by modern standards, this species is insufficiently 
characterised, it is so common in the- Deccan that there can be no doubt 
about its identity. I have examined large series of sf^ecimens of this 
sx'iecies from Poona, Deolali, Hyderabad-Deccan, G-odaveri, etc. There 
are, no doubt, marked variations in the number of rays in the anal fin 
and also in the development of dentition, hut these are hardly of any 
specific value, especially when they intergrade. Being a variable 
species, it seems to have been described by later workers under several 
names. 

Jerdon included this species in his list of the freshwater fishes of 
Southern India but gave a wrong diagnosis of the fish mentioning “ Adi- 
pose fin long, anal fin short.” In fact, the reverse of this was described 
by Sykes. Schilbe sykesii of Jerdon also appears to he synonymous 
with P. taahree as indicated above under Pseudeutropius mitchelU Giin- 
ther (vide supra, p. 105). 

Bleeker also recognised P. taahree as a valid species, but both Jerdon 
and Bleeker included it under Bagrus, 

Blyth described Eutropius macrophthalmus from Tenasserim and 
characterised it as follows : 

“ Of tlie usual form of this genus, but with remarkably large eyes, that occupy 
more than half of tbe height of the head. LfOnger maxillary cirri reaching to the vent, 
the four inferior cirri to base of pectorals ; spines slender, the pectoral less so, and all 
minutely pectinated behind ; the dorsal also jagged in front for its basal half.” 

:D. 1-7.-A. 47 to 54.” 

“ Colour bright silvery infnscated along the back, with a golden lustre on the gill 
covers. Soft rays of the dorsal and pectoral infnscated except at base ; also the median 
portion of the deeply forked caudal, while several outer rays of the caudal above and 
below are white throughout- Ventrals and anal white; the slender adipose fin having 
minute dusky spots. Longest specimen 6^ in.” 

Giiuther^ regarded this species as a doubtful form of Pseudeutropius, 
while Day^ considered it as a syn.onym of P. goongwaree"^. I® have 
already shown the precise specific limits of Sykes’ goongwaree and its 
position in the genus EutropiichtJiys. Though Blyth’s description of 


^ This is an artifact. I have examined a specimen from Poona in which the back 
is arched as described by Sykes ; it is figured here as text-fig. 4^. 

^ Gunther, A., Gat. Pish, Brit, Mus, V, p. 58 (1864). 

3 Day, F., Fish, India, p. 471 (1877). 

^ Sykes, W. H., Trans. Zool^ JSoe. London II, p. 3fi9 (1841). 

3 Hora, S. L., Journ. Bombay Nat. Hist. Boc. XXXIX, p. 435 (1937). 
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tlie species, especially on account of tlie abHcocc of iioy rtifcrciu'i^ to 
dentition of the hsh, is insufficient for its ])re(*4*He d<‘f'<M.*nu!Kti.ioti I n,m 
convinced that this ' large-eyed Euiropius ’ coul<l JH)t he*, suiything <dse 
except the form described by Day as P. laukree from Ihiniuiu Urnhu^ 
P. taahree Day observed : I have obtained in Burtnali, a,s lugli as Marn 
dalay, specimens which I am unable to separate from this sptuaiss, 
that in some the pectoral sjmic is slightly shorter, hi otlu^r a<Uposi‘ 
fin is almost or quite absent ’h I have exaniinod spcHunnuis from 
and Mandalay refcTted by Day to P. taakree and also fr(!sh sptM'inums 
collected by Dr. B. N. Chopra in the Myitkyina. Disi-rkt-, lIpfHU* Ibirina, 
The latter specimens wore reported u])on by .Ihnslmd a.tid Mukerji who 
remarked : 

The samx:)lcs before iis from ICainainp: dirter from 3)ay’B <l{‘Herj[)t.ion inaudy in iinnr 
bead being broader, the maxillary barbels shorter ; the, (lorsal as well as tb(% Xx'ciui'ai 
spines besides ))eing dentienlated posteriorly, are iiuely serrated anitirirorly. Day ‘<»b- 
tainod in Burma, as liigh as Mandalay’, sxx^eimeii.s apparenllv iK^longing 1<(> this Hpt‘<*ieH 
bvit with a ahoi'ter j^ectoral spine. It is quite x)ossibie i.hat the Burmese Rpeaumens ot 
P. taakree are distinct from the Indian.” 

The differences noted above are probably due to the largo Bizo of the 
Burmese examples in the collection studied by Prashad and Mukerji, 
for in larger specimens from Deccan the pectoral and dorsal spines are 
granulated along the anterior border. In smaller individuals these sera- 
tions are very hne and the outer border of the spine may appear as 
smooth. It is quite possible, however, that the Burmese race of the 
species may X3rove to be distinct but at the present the material from 
Burma is not sufficient to make such a detailed study. 

Though Giinther^ doubtfully referred Ilypoplithalmus taakree Sykes 
to Eutropius, he described two species under Pseudeuiropius, P, megalops 
and P. longimanus, which appear to he synonymous with Sykes’ 

P. megalops was described from a single sx^ccimen Six indies 
Godaveri at Maffiadespur, Orissa. From the Collection of Messrs. V. 
Schlagintweit.""' Day^ included this species, witJi a query, under the 
synonymy of P. murius, and no other author appears to hav(‘. cH>uime.nt<,Hl 
on the specific limits of this species. In order to verify Day’s c.oiilmi- 
tion I sent a sketch of the dentition of P. nmrius ’ (!•* liav<!! in(d u<{(‘d 
murms in the genus Eutropiielithys.) to Mr. J. B. Nornia.ii of tlu' 

Museum and requested him to compare it with tlie dentition of the*, type- 
specimen of P. megalops. He informed me tha.t The tyjx^ of tiiis spi\d(^s 
[P. has a dentition quite different to that siiown in your 

sketch, so that I have given a rough sketch of tliis (Text-iig. A 

second specimen in the British Museum identifier! as 1\ 

(120 mm.) has a dentition agreeing exactly with your sketch.” On 
further enquiry I learnt tliat the second specimen of P, nH'gahyps (*a,nie 
from North East Bengal and formed part of the collection matlo by 
J erdon. 

' The above information definitely clears up two ])oints : (i) Unit P. 
megalops and ^ P. murius ’ are two distinct sjiccies and (ii) tliat D*iy 
may have been misled in his conclusion on account of the wrong 
identifxcation of Jerdon’s specimen in tlie British Museum. 

^ Guxither, A., Cat. Fish. Brit. Mm. V, i). 52 (1 804). 

2 Bay, B., Fish. India, p. 472 (1877). 

3Hora, S. B*, Joum. Bombay Fat. Hist. Soc. XXXIX, p. 435 (1937). 
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To hrinjji; out the (liffcrences between P. megalops and P. murkis ” 
\ .re(juest(Ml Mr. Norman to compare the two^ specimens of P. megalops 
in tlu'. liritlsh Miiweion. He very kindly sent me the following note on 
this point. 

VVll-h to the two Hpeciirioiis of Psr.udciUropitis mcgalops of which, the denti- 

1-ion in dilh'npt I-Ih^hc ;in‘. (‘oftniiily not of the sainc species and there is little doubt that 
donlorfs HjHHuincn Inis Ixkui incorrectly named. Tn the typo of F, mcgalops the dejith of 
the body is 5,j in thci I(Mij[];th without the caiida.1 lin and the head 5, whereas in Jercloii’s 
H|)(u*inH'iii (Icplh is 4 and the lH‘,ad 4.^., Further the maxillary barbel extends beyond 
the origin^ ol <he juial fin in tlu^ type and the ejuidal peduncle is longer than deep, whereas 
in d<n'doii’H speeinum th(^ barbid only rea-cbes the first quarier of the pectoral spine and 
tlui cjiudnt p(‘duncle is jihont as decq) as long. There arc other minor differences but 
iiuiHC' arcs tin* in(u*e i taportind,.” 

In the colleciion of the Zoological Sxirvey of India, tliere are 4 speci- 
lueihs from tlie dodavTri Itiver collected by Dr. N. Annandale at Rajah- 
mmulry which, agree fairly clo.sely with Gunther’s description of P. 
mcgalops, oMpccially in the form of the dentition (Text-hg. 4 6). The 
proportions, length of barbels, etc. differ to a certain extent, but these 
diff(‘.r(!inces ca-nnot be regarded as speoiJfic. The number of anal rays 
varies frotu 42 to 49. I give below a table of measurements of these 
examples, which seem to me to belong to P. taahree. 


Measurentents in millimetres. 


Standard h'ligih 


108-5 

103-0 

65-0 

55-0 

of heuid . . 


24*0 

21-5 

14-5 

11-8 

Width of hearl .. 


13*5 

12-0 

7-8 

6-0 

Height of hea.d at ocjcuput ., 


15-5 

14-5 

10-0 

8*5 

Length of nunitii 


5-0 

4-0 

3-0 

2-6 

Width of mouth 


6-4 

5-5 

4-1 

3-3 

Diametcif of eye 


7-0 

7-0 

6-0 

5-1 

Lengi-h orHtiout 


8-0 

8-0 

4-9 

4-0 

Interorbiial width 


7-5 

7-2 

4-5 

4-0 

Width of body .. 


11-0 

11-0 

7-() 

5-0 

H<ugh<> of body .. 


20-0 

18-0 

12*5 

9-0 

Length of p(a;toral spiiu'* 


20-4 

19-0 

11-0 

I). 

Length of dorsal spine 


17-5 

16-0 

8-8 

7-0 

i length of nasal barbcL 


10*5 

10-0 

7-0 

4-5 

Length of maxillary barbel'*^ 


50-0 

46-5 

29*0 

25-2 

Length c»f otiitw niandibuhir barbel 


25-0 

24-0 

12-0 

10-0 

Leiigtb of inner mandibular barbel 


25-5 

25-4 

13-0 

12-0 

Length of caudal ])eduncle . . 


16-0 

14-0 

7-5 

6-5 

Least height of eau<lal pedurude 


9-0 

8-5 

5*0 

4-0 

(Jonumoiccuneni of dorsal from t!j> of siioiit 

•* 

34-0 

31*5 

20-5 

16-5 


P. longimanus was described from a Skin : 6 inches long : not 
good state. India. Ifroni the Collection of the Zoological Society. 
The main difference from P. megalops seems to consist in the number 
of rays in the dorsal and anal fins (D. 1/6 ; A. 41 for P. ?negalops and 
D. 1/8 ; A. ca 54 for P. longimanus). I have referred above to the 
variation in the number of anal rays of P. taalcree and after having 
examined large series of specimens it is not possible for me to recognise 

iBeaobiug to the middle of the oye-diameter. ,, ,, i ^ 

® The length of maxillary barbels is very variable ; usually they extend to the end 
of the pelvic fins but they may be shorter or longer. 
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the above differences as of any specific value. Accordingly, I agree 
with Day^ that P. longimanus is synonymous with P. tMkree. I)ay^ 
was of the opinion that the type-specimen of P. longimamis was from 
the collection of Col. Sykes and may have been the original of his P. 
taakree. 

At my request, Mr. J. K. .TSFonnan sent to me a sket(*h of the denti- 
tion of P. longimanus (Text-fig. 4td) and it also shows that the species 
is identical with P. taakree. There are two old, poorly preserved speci- 
mens in the Indian Museum (Cat. ISTo. 509) without any locality label or 
name of donor in which the number of fin-rays and dentition (Text- 
fig. 4 c) correspond with Giinther's description of P. longimanus. 

As noted in the case of several other Indian species, the distribution, 
of P. taakree is also of izoogeographical interest ; it is found in Deccan 
on the one hand and Burma on the other, and has not yet been recorded 
from the intermediate regions. There is one lot of 6 old specimens in the 
collection of the Indian Museum (No, Cat. 507) which is labelled to have 
been collected at Calcutta. This record seems to be rather doubtful. 

Ailia Gray. 

The generic name Ailia was proposed by Gray as a subgenus of 
Malapterus {sic) to accommodate his species Malapter^is {Ailia) Ben- 
galensis ’ figured in the Illustrations of Indian Zoology, Tin's figure is 
a copy of Hamilton’s original drawing of Mala/pterunis coila. The 
definition of the genus is, however, given in the Zoological Miscellany 
(p. 8, 1831) and is as follows : 

“ Body compressed ; fins all spineless ; fat fin very sliort and sinall over tlu’i ctiid of 
the very long anal fin ; ventral fins all nearly under the pectoral; tail forked. Most 
allied to Melapterus of Gcoffroy.’* 

At the same time Gray described the genus Acantlionoltis for A, 
hardwickii which is also figured in the Illustrations. Both the figure^, ■ 
and the description appear to be based on a badly preserved spccjinuin of 
Ailia coila (Ham.) in which the neural spines projected beyond the 
dorsal profile giving the false appearance of a series of small sj>ineH ” 
before the spineless dorsal. Though the latter generic name iuis line 
priority over Ailia, it is not accepted here owing to its diagnosis being 
very defective. 

The genus Ailia is remarkable in several respects and .l.^lccker^ con- 
stituted a separate group Ailianini in tlie sub-family Ailic*Jithyoi<Iei 
for its reception. Giinther'*, however, included it in his composites , 
group Silurina, but Regan® in his classification of the Siluroid fishes 
accommodated it in a separate subfamily — Ailiinae — of the Scliilbcidae. 
The most salient features of Ailia are : (i) tubular, horso-shoe-sliaped 
air-bladder, (ii) absence of rayed dorsal ; (iii) presence of a small adipose 
dorsal, (iv) long anal fin ; (v) eight well-deveiopcd barbels ; (vi) forked 
caudal and (vii) fairly well marked dentition. Of these, groat import- 


1 Day, F., Proc. Zool, 8oc. London^ p. 617 (1869). 

2 Day, F., Fish. India, px>. iv (under Sykes), 471 (1877). 

9 Bleoker, P., Ichth, Arch. Xnd. Prodr. I, Sliluri, pp. ix, 248 (1858). 
^ Gunther, A., Cat. Pish. Brit. Mm. V, p. 55 (1864). 

® Began, C. T., Ann. Mag, Nat. MKst. (8) VXXI, p. 567 (1011). 
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anoe has been attached to the structure of the air-bladder which has 
been described by Dayi, Bridge and Haddon^ and ISTair®. 



Text-fig. 5 , — Dentition and air-bladder of Ailia coila (Hamilton). 

a. Dentition: x 8 ; 6. Air-bladder: x 5. 

In 1873, Day (loc. cit,) established the genus Ailiichthys for A, punct- 
ata found in The Jumna, and southern rivers in the Punjab that are 
tributaries of the Indus, but not those on the hills, and characterised 
it as : Differing from Ailia in that the ventral fins are entirely absent.” 
In several cases I have previously referred to the absence of pelvic hns 
in fishes and shown that no reliance can be placed on this character for' 
taxonomic purposes. In Ailia, for instance, the body is greatly com- 
pressed and almost leaf-lilce. The pelvic fins are very small and lie 
below the pectorals. In these circumstances their function is taken 
over by the pectorals, which are somewhat more elongated than usual, 
and in consequence the pelvics may be regarded as mere vestigeal 
organs. It is no wonder, therefore, if under certain circumstances they 
do not make their appearance altogether. Similar cases of abnormality 
have been observed by a number of workers. Giinther^ explained the 
absence of pelvics on the assumption that The chief function of these 
fins is to balance the body of the fish whilst swimming ; and it is evident 
that, in fishes moving during a great part of their life over swampy 
ground, or through more or less consistent mud, this function of the 
ventral fins ceases, and that nature can readily dispense with these organs 
altogether.” This is probably true in the case of such genera as Channa-. 
Uabes, Apua, Channa, etc, which live in mud or vegetable debris, but 
Ailia is certainly not a bottom fish as is evident from its form and coloura- 
tion. In the case of Ailia it seems probable that owing to the extension 
of the tail region and the compression of the head and body there remains 
very little space for the attachment of the pelvic fins. Moreover, the 
elongation of the pectorals as far back as the anal fin rendered 
the presence of pelvics as useless. In the economy of nature. 


^ Day, D,, Proc, ZooL JSoc. London, p. 712 (1871). 

2 Bridge, T. W, and Haddoii, A. C., Phil. Trans. Moy. Soc. London (B) CLXXXIX, 
p. 208 (1894), 

a Hair, K. K., Pec. Ind. Mus. XL, pp. 185, 186 (1938). 

* Gtinther, A., Ann. Mag. Nat. Hist. (4) XII, 143 (1873). 
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therefore, these organs may sometime be totally absent. Tn view of what 
is stated above, I do not consider Ailiichthys as a separate genus ft'oin 
Ailia. In fact, my examination of the material in the collection of the 
Indian Museum shows that Ailiichthys punctatus Day is synonymous 
with Ailia coila (Ham.). Thus I am able to recognise otdy one s[)e(aes 
in this geneus. 


XTI. A Further ISTotb ok Fishes of the Glarias 

Tn 1936, H discussed the systematic position of the various inrms of 
Clarias described from India, Burma and Ceylon, and concluded that 
only three species can be recognised from these regions, viz., 0. balrachus 
(Linn.) (Ceylon, India, Burma, the Malay Archipelago and further 
east), C. hrachysonia Gunther (Ceylon) and C. dayi Hora (Wyniiad 
Hills). Since then I have examined the Siluroid material preserved in 
the collections of the Bombay Hatural History Society and the Govcirn- 
ment Museum, Madras, and among them found specimens (2 from Kar- 
kala, South Canara District and 7 from Goa), which, though closely al- 
lied to C. hr achy soma, differ in certain respects from all the three spccic'.s 
enumerated above. A similar specimen was also found in a collection 
of fishes sent by Prof. P. W. Gideon for determination ; it wn,s collect(Hl 
in a nullah near Belgaum. A close study of these specimens and litera- 
ture has shown that they are referable to C. dussumieri Cuv. & Val.,**^ 
'which was described from Malabar and Pondicherry from specimens 7 
to 8 inches in length, and distinguished from. <7. hatrachus (.-=0. mayur) 
by the following characters ~ 

f avec la tSto lissjo et larpjo do la deuxiemo [6'. mafpir], a Icr pcict/oraU'K pluB 

scusibleniont dent<5cs, et Ics (lents do Fare? voinorieii a})prc)achonfc fonno dts 

petits paves quo do cello do dents on velours ras.’’ 

Though O. dussumieri was found by Jerdoif^ in tanks and <litch(js 
in Malabar ”, Giintlier^ regarded it only as a species inquirendum. At; 
the time of writing The Fishes of Malabar Day''"’ had not examined 
any specimen of the species but later he® found one example, 7 inches 
long, from the Wynaad which he asvsigned to C, dussumieri. Tins 
specimen, which is now preserved in the collection of the Indian Mu- 
seum and is in a very poor state of preservation, was found by .n)o (loc. 
ciL) to be abundantly distinct from all the known Hpecios of the genus 
and was accordingly made the type of a new specioa C, dayi Hora, Tn 
my previous note I regarded G. dussumieri as a synonym, of tlie widely 
distributed Indian species, O. hatrachus, but fresh material from tluj 
Malabar zone has convinced me that it is worthy of recognition as a 
distinct species. It is distinguished from C. hatrachus, among other 
characters, by its greater distance between the occipital process and 


^ Hora, S. L., Rec. Ind. Mus. XXXVIIT, pp. .347-351, texi-figs. 1-5 (1936). 

2 Cuvier, Q., and Valcncionnos, A., dJisL Nat. XV, p. 582 (1840). 

3 Jordon, T. C., Madras Journ. LiU, dh Rci. XVI, p. 342 (1,849). 

4 Gunther, A., Cat. Fish. Brit, Mus. V, p. 17 (1864). 

® Day, F., Fishes of Malabar, p- 197 (1865). 

3 Day, F., Fish. IwMa, p. 484 (1877). 
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commencement of the dorsal iin ; from G. hrachysoma in having a more 
coarsely serrated pectoral spine, somewhat shorter barbels and more 
obtpse teeth on the palate and from (7. dayi in having much longer 
nas3 Brabels, less molariform teeth and less strongly serrated pectoral 
spine. It is thus in several respects an intermediate form between 
C. hrachysoma and C. dayi. 

Specimens of C. hrachysoma from’ Ceylon have usually been referred 
to C. teysmanni Bleeker (Java, Sumatra, Borneo and Malacca), but after 
an examination of the type material of both the species in the collection 
of the British Museum of ISTatural History, Mr,. J. B. Norman {vide 
Hora, loc. cit., p. 349) showed that the two forms^are distinct; General- 
ly speaking, there is no doubt regarding the very close similarity between 
the species typical of the Malabar zone and Ceylon on the one hand and 
of the Malay Archipelago on the other. Attention may here be directed 
to an error in my previous article on Clarias in the explanation of text- 
figure 2, viz., text-figure 2r^ represents, after Norman, the. vomerine tooth 
band of C. hrachysoma and text-figure 26 that of C. teysmanni and not 
vice versa as was then described. 

Bor facility of reference in future I give below full descriptions of 
C. dnssumieri Cuv. & Val. Bor a detailed account of C. dayi Hora 
reference may be made to Day’s descriptions of C. dussumieri both in 
the Fishes of India and in the Fauna. . 


Olairias dussuinieini Cuvier and Valenciennes. 

1840. Glarias Dussutnieri , Cuvier and Valenciennes, Hist. Hat, X'V jy 

p. 382. 

D. 66-69 ; A. 45-59 ; P. 1/10-11 ; V. 6. 

Clarias dussumieri is an elongated fish in which the depth of the body 
is contained from 8-4 to 9-4 times, the length of head to end of gill-cover 
6 times and to end of occipital process 4*5 times in the total length. The 
height c;f head is contained from 1*5 to 1*7 times in its length. The 
head is almost as broad as long. The diameter of the eye is contained 
from 8 to 10 times, tlie length of snout from 2*7 to 3*2 times and the 
interorhital width 1*8 times in the length of the head. The occipital 
process is broadly rounded ; its height is considerably less than half the 
length of its base. The distance between the origin of dorsal and oc- 
cipital process is contained about 3 times in the length of the head to 
the end of the occipital process. 

The dorsal surface of the head is roughened with ridges, ^ The 
frontal fontanel is almoKst twice as long as broad and extends as far as 
the front border of the eye, while the occipital fontanel is oval and 
much shorter. The interorbital distance is greater than the width of 
the mouth and is almost equal to the postorbital part of the head. The 
nasal barbels extend as far as “the occipital fontanel; the maxillary 
barbels extend beyond the bases of the pectorals ; the outer mandibulars 
^ reach the bases of the pectorals while the inner mandibulars are shorter. 
There are villi form teeth in the jaws ; those in the upper jaw axe in the 

B 
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form of a contiimoiis band one-iiftli as broad as long ; those in the lower 
jaw are grouped in two contiguous patches which are produced back* 



Text-fig. 6 . — Oldrias dussumieri Cuvier a.ncl Valenciennes. 

a. Dorsal surface of head and anterior part of body up to commeneoment pf dorsal 
fin : X ^ ; 6. Dentition : x 2^. 


wards at the sides. The vomerine teeth are conspicuously obtuse and 
are situated in a broad crescentic band. 

The dorsal fih commences almost above the termination of the pecto- 
rals and is separated from the caudal by a distinct notch. The caudal 
fin is longer than the head and is roundly pointed at the end ; it is not 
confluent with the anal and the dorsal fins. The pectoral fin is consi- 
derably shorter than the head ; its spine is strong and conspicuously 
serrated along the outer border ; along the inner border it is provided 
with a few small teeth in the middle. The pelvic fins extend beyond 
the commencement of the anal fin. 

In the preserved specimens there are no distinct markings ; the 
general colour is somewhat darker above and lighter below. 

Variations.— Tke above description is based on two fine examples 
from Karkala in South Canara District. The seven specimens from 
Ooa are in a poor state of preservation but generally agree in almost all 
particulars with the Karkala examples. The specimen from Belgaum 
is, however, stumpy and stout with the body considerably deeper, head 
somewhat broader and the paired fins shorter. The pectoral spine is 
relatively much shorter. 

Distribution. — ^Along the Malabar Coast generally; it has been 
recorded from Pondicherry, Goa, South Canara and Belgaum. 

Remarhs. ^Except for the diflerenoes''in the naiWe of the pectoral 
spine and vomerine teeth, and the length of barbels C. dussuw/wri is^- 
closely related to G. hracJiysoma of Ceylon and C. dayi of the Wynaad. 
In the following Table I ^ give measurements of 3 specimens of 
(7. dussumieri and of 3 speonnens of O. hrachysoma for |>urposes of 
comparison, ^ 
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Mmrsuvemmts in milliTmters. 

C, duasmnieH €. brach-ysoma 



Karkala. 

_jk 

Belganm. 


Ceylon. 

ji. 


Total length 

2530 

\ 

227*0 

178*8^ 

252*2^ 

236*0 

206*0 

Length of catidal 

34:*0 

33*0 

22*5 

33*0 

34*0 

28*2 

Depth of body 

30*0 

24*0 

26*0 

35*0 

29*2 

30*5 

Length of head to end of operclo 

41*2 

38*0 

34*2 

44*0 

40*0 

33*0 

Length of head to end of occipital 
pro<'^ess 

54*3 

49*6 

43*4 

54*2 

50*5 

44*5 

Height of head 

27*8 

22*0 

22*3 

29*8 

25*2 

25-0 

Width of head 

38*0 

34*5 

33*0 

39*5 

37*5 

31*8 

Length of snout 

14-3 

13*8 

10*5 

15*2 

14*0 

10*5 

Diameter of eye 

5*0 

3*9 

3*0 

4*2 

4*2 

3-5 

Interorbital width 

22-6 

21-0 

19-0 

24*0 

23*2 

19*0 

Length of pectoral spine 

22*0 

18*2 

13*8 

19*5 

19*0 

15-2 

Length of pectoral . . 

30*2 

25*6 

20*7 

28-6 

,28*0 

21*8 

Length of pelvic 

19*8 

18*8 

14*0 

17 8 

15*6 

15*0 

Length of nasal barbel 

32*0 

31*0 

25*0 

35*6 

36*2 

28-5 

Distance between occipital process 
and dorsal fin 

17*4 

16*3 

14-7 

20*5 

18*0 

16-4 


^ The caudal fin is partly damaged in this specimen. 
“ This is a mature female full of eggs. 
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FISriRS COLLECTED BY ^FHE VERNAY-LIOPVVOOD 
LUMPER CHINDVVIN EXPEDITION, ic)35‘. 


BY 


Sunder Lal IIora, d.sc. , f.r.s.r. , and K. S. m.sc. , 

Zooln^iCdl Survey of J iidia ,m Calculia. 

(Wilh one plate). 

Tlae <'olU‘('tion dealt with in this paper was received from two 
sources, but ori^iually it had Formed part of a much larg-er col- 
lection made by the Vernay-Hopwood Upper Chindwin Expedition. 
In June r<)38, Mr. S. H. Prater sent to the Zoolog'ical Survey of 
India 42 sf)ecim(ms of fish which the Bom]>ay Natural History Society 
had receiv(‘d as a presentation from the American Museum ot Natural 
History. In August, 193B, Mr. J. T. Nichols of the American 
Museum of Natural History, on his own initiative, sent a small 
consi|4’nmenl of 50 fishes collected by Mr. H. C. Raven oF the 
Vc*rnay-Hopwood Chindwin Expedition. The latter lot comprised 
only such forms about the identification of which there were some 
<louhts. 'Fhe major part of the collection had, however, already 
be(‘n named and distributed on the shelves in the Museum. Of 
the .specimens received from the Bombay Natural History Society 
there were some that had been collected by the Expedition in the 
Malay Peninsula, but we propose to deal here only with the speci- 
mens collected from the Chindwin drainag-e in Upper Burma. For 
precise data about the various localities from which the fish were 
obtained rcFerence may be made to Morris's article in the Journal 
of the Bombay Natural History Society (voL xxxviii, pp. 647-671, 
T936) in which a g*eneral account of the Expedition is g-iven. 

We are given to understand that owing to unusual field diffi- 
('ulties of packing and transportation, the fish material could not 
be looked after properly and it is not surprising, therefore, that 
quite a numlier of specimens are in a poor state of preservation. 
However, it has been possible to identify ah of them specificall^u 

In the following' list species represented in 'the collection examined 
by us from the Upper Chindwin area are given ; the localities in 
which the respective species were collected and their general 
distribution are also included. 


Publisluid wilh permission of Ihc Director, Zoological Survey of India. 
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List of Species. 



Specific Name 

Locality and number 
of specimens 

Further Distribution 


Family Frutii).-®: 



1. 

Fluta alba (Ziew). 

Family Mastacem- 

Lonkliin : 5 specimens ... 

Manipur, Assam ; Burma; 
Malay Peninsula and 
Archipelago, Siam to 
Northern China ; 

Chinese islands ; For- 
mosa and Japan. 

2. Mastacembelus uni- 
color (K. & V. 
HasB.) . 

Family Cyprinid.® 

Subfamily J^asdorm<^ 

Mawlaik : 1 specimen ... 

Burma to Java. 

3. 

Danio aequipinnatus 

(McClelland). 

Kora : 14 specimens 

India, Burma and Siam. 

4. 

Rasbora r»a s b o r a 

('Hamilton).' 

Dalu : 6 specimens 

India, Burma and Pihanp;. 

5. 

Barilius barna 

Upper Burma : 2 speci- 


Hamilton. 

Subfamily Cyi>rinin(s 

mens 

India and Burma. 

^6. 

Barbus (Tor) tnosal 

(Hamilton). 

Lonkhin : 1 specimen ... 

India and Burma. 

7. 

Barbus (Puntius) 
sewelU Prashad 

and Mukerji. 

Dalu : 2 specimens 

Myitkyina District, Upper 
Burma. 

8. 

Barbus (Puntius) ticto 

Hamilton . 

Dalu : 3 specimens 

India, Burma, Ceylon and 
Siam. 

9. 

Labeo devdevi Hora. 

Dalu ; 22 specimens 

Cliindwin Drainage, 

Assam ; Burma and 
Siam. 

10. 

Psliorhynchus homal- 
optera var. rowleyi, 
nov. 

Kora : 3 specimens 


11. 

Rohtee cotio var. 
cunma Day. 

Kaunghein ; 1 specimen. 

Chindwin Drainage in 
Assam, Peninsular 
India and Burma. 

32. 

Rohiee feae (Vinci- 
gtierra) . 

Family Cobitidje 

Kalawa : 3 specimens ... 

Burma. 

33. 

Acanthopsis choiror- 
hynchus (Blkr. ). 

Katin ghein : 2 specimens. 

Sumatra, Java, Borneo, 
Malay Pen insula, 

Burma, Siam a n d 
Ann am. 

14. 

Lepidocephalus herd- 

Dalu ; 1 specimen t*.. 

Chindwin Drainage in 


more! (Blyth). 

Family Ariid^ 


Assam, and Burma. 

15. 

AHus latius (Hamil- 

Kalewa : 1 specimen 

Estuaries and rivers of 


ton). 

Bengal and Burma. 
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Specific Name 

Locality and number i 
of specimens 

j , Further Distribution 

Biluridje 

J6. Siluriis cochinchinensis 
Cuv. and Val. 

Family AMijr.YCiPi- 

TID^gfi 

17. Amblyceps mangois 

(Idamiltoii) . 

Family vSisoRiD,a 2 

IB. Oxostoma vinciguerre 
Regan . 

Klatinghein : 1 specimen... 

Kora : 2 specimens ; Hai 
Bum : 4 specimens 

Kora: 1 specimen 

1 

India, Burma, Malay 
Peninsula and Cochin 
China. 

India, Burma, Siam and 
Malay Peniiivsula. 

tipper Burma. 

Family OpiriCEPtiAriD^ 
10. Ophicephahis gachua 
Hamilton, 

i 

* Kora : 3 specimens 

Throughout the Oriental 
Region. 

Family Nandid^b 

20. Badis badis (liamil- 
ton) . 

Burma ; 4 specimens 

India and Burma. 

l^amily Amhassid^e 

21. Ambassis b a cu Us 
(Hamilton). 

Kaunghein : 2 specimens. 

India, Burma and Siam. 


Most of the species are widely jcUstributed ' in parts of the 
Oriental Region and do not require any further comments. Some 
of the species, such as Barbus (Tor) mosal (Hamilton)-^, Barbus 
[Punikis) ticlo Hamiltoii^, Barbus (Pnntius) sewelli Prashad and 
Mukerji^ Paheo devdevi Plora'^, Rohtee coiio var. cimnia Day^h 
Rolilee feae (Vinciguerra)^, Siliirus^ cochinclriiiensis Cuvier 8i 


^ S. L. — iTIie (irunc Kishes' (it India. X- The Mahseers or th(‘ 

Larj^e-.scaled Barbels of India. 3. 'Phi* Mosul Mah.secr, Barbus {Tor) iiiosdl 
(namikon)’. Jowrn. Bombay Nal. IHst. Soc., \ad. xli, pp. 71 ^ 4-794 (* 9 do)- 
Tlie nn?asurcments of the specimen from Lonkhin are ^^fiven on pago 789. 

- Mora, S. Misra, K, S, and Malik, G. M. — ‘A Study ol \‘arl:uion.- 

in Barbus (Piinlms) ticlo (Hamilton)’. Rec. Ind. Mils,, vo^. xli, pp. 263-279 

(i<)39). The meastireinents, scale-counts «and position of colour spots of the 
.sp('cirnens from Dalu are given on page 274- 

® Prashad, B, and Mukerji, D. D. — M'he Fish of the Indawgyi Hake and 

the streams of the Myitkyina District (Upper Burma)’, Rec. Ind, il/a.s'. 

vol. xxxi, p. 197, jd. ix. Pigs, i, la, ib (1939)- B- scioclli is r(.‘t)resenteil in the 

collection by juv<inile specimens, 

Mora, S. L. — “On a Funln r Collection of Fish from the Naga Hills’,. 
Rec. Ind. Mas,, vol. xxxviii, pp. 323, 324 (1930); ‘IS’otes on J^'ishes in the 
Indian Museum. xxxii. On a Small Collection of M.sh from the Uppf'i* 
Chindwin DrainagiP. ibid., vol. xxxix, i>. 333 (1937). In the c()ll(‘Ction under 
report, Lahao devdevi is represented by juvenile specimens. 

Horn, S. L, and Misra, K. S. — ‘Noti's on Fishes in the Indian Museum. 

XL. On Fishes of th(‘ genus Rohtee .Sykc.s’, Rec, Ind. Miis., vol. xlii, 

pp, 1 55' 172 (1940). Measurements, number of anal rays, and scale-counis of 
the Kaunghein specimen of Rohtee cotio var, ciinma arc given on page 170, 

while those of tlie two specimens of R. feae from Kalawa are given on page 
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Valenciennes^ and Exosioma znnciguerra Reg*an“ have already been 
dealt with in recent years, while notes on PsiloyhyncJius honialoptera 
var. ro^leyi, now and Amblyceps man go is (Hamilton) are g*iven 
below. The occurrence of Arius jatiiis (Hamilton) in the Upper 
Chindwin Drainage is ol special significance, for though the species 
is known to ascend far above tidal reach its record from such 
great distance from the sea is rather unusual. As pointed out by 
Hamilton"* the palatine teeth are entirely absent. 


Psilorhynchus homaloptera var. rowleyi, nov. 

Plate I, figs. I and 2. 

In 1935, Hora and MukerjP described a new species of Fsilorhyn- 
elms, P. lionialopLera, from the Brahmaputra Drainage of the Naga 
PI ills, Assam. Next year, Hora^ recorded two more specimens of 
the same species from this regdon. In the collection under report, 
there are three specimens from Kora which are g*enerally similar 
to P. homaloptera (Plate I, fig. 3), but the body is only slightly 
depressed, the caudal peduncle is more slender and narrow, the 
head is somewhat more pointed, the interorbital space is narrower 
and the eyes are proportionately larger. We believe that these 
specimens represent a distinct Burmese variety of the species which 
we have named after Major Rowley, a member of the Expedition. 

The differences noted above between the typical form from 
India and the Burmese variety are of the same nature as pointed 
out by Hora® between Balitora briicei Gray from India and its 
variety burmanica Hora from Burma. 


^ Hora, S- P. — ‘Siluroid Fishes of India, Burma and Ceylon. VII. Fishes 
uf the genus Silurus Linnaeus’. Rec. Ind. Mus., vol- xxxviii, pp, 351-56 
(1936) 

^ Hora, S. L. — ‘Notes on Fishes in the Indian Museum. V. On the 
composite Genus Glyptosternum McClelland’ Rec. Ind. Mus., vol. xxv, p. 41, 
pi, iii, figs. 1-3 (1923)' 

Now that the generic limits of Glyptosiernurn McClelland have become suffi- 
ciently defined, we recognise the divisions into which this composite genus has 
been divided by Regan, Norman and Smith {Journ. Siam Soc. Rat. Hist. 
SuppL, ix, p. 71, 1933). The generic appellation Exostoma Blyth is, however, 
inappropriate, for, as shown by Hora (joc. cit., p. 3), its type-species belongs 
to Glyptothorax Blyth. Till fresh specimens of E. berdmorei Blyth become 
available, we do not wish to disturb the present nomenclatorial arrangement 
and have accordingly adopted the generic name Exostoma for E. labiatus Blyth 
and allied forms. 

® Hamilton, F. — ‘yin Account of the Fishes found in the River Ganges and 
its tributary branches/ pp. 171, 376 (Edinburgh, 1822). 

■* Hora, S. L. and Mukerji, D. D. — ‘Fish of the Naga Hills, Assam’. Rec. 
Ind. Mus., vol. xxxvii, pp. 391-397, pi. vh, figs. 1-6 (1935). 

® Flora, S- L. — ‘On a Further Collection of Fish from the Naga Hills’, 
Rec. Ind. Mus., vol. xxxviii, p. 318 (1936). 

® Hora, S. L. — ‘Classification, Bionomics and Evolution of Homalopterid 
Fishes’. Mem. Ind. Mus,, vol. xii, p. 291, pi. xi, fig. 6 (1932) 

[4} 
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Mcasut'enienls iti niillimeires. 


Standard length 

61*5 

75*0 

Length of head 

12-0 

14*0 

Height of head 

7*0 

9-0 

Width of head 

lO'O 

11*0 

Diameter of eye 

4*0 

4-5 

Length of snout 

5*0 

6*3 

Interorbital distance 

4-9 

5*6 

Depth of body 

9-5 

12-0 

Width of body 

9*5 

12*0 

Length of caudal peduncle 

10-5 

11*0 

Least height of caudal peduncle 

4*5 

5*5 


Aiublyceps man^ois (-Hamilton). 

Plate 1, lig-s. 4 and 5. 

Aniblyceps mangoiSf flora, Rec. Ind. Mus.^ xkxv , pp. 607-621. 

II1C specimens of Aiublyceps 'tyiangols iToni Plai Bum are the 
largest yet recorded, the larg-est specimen being 163 mm. in total 
length. In these examples the head and the body are covered with 
a ielt-like g'rowth of papillae. The lips are also thickly papillatcd. 
The eyes are very minute, almost indistinguishable, and the caudal 
fin is truncate. The adipose fin is thick and low, and just forms 
a i-idge. 

Owing to their strong build, these specimens are liable to be 
confused with Liobagi'us Plilgendorf, but can be readily distinguished 
on account of the respiratory structures associated with the gill- 
openings {vide Hora, loc, cit., p. 612). The larger examples are 
superficially not dissimilar to GlypLosternimi McClelland {^Purex- 
osioiua Regan), but the extent of the gill-openings, and the position 
and form of the various fins are sufficient to distinguish the two 
types of fishes. 

The pelvic fins are close together on the ventral surface and 
arc provided with muscular bases. Some of the specimens are 
heavily parasitised by worms which are encysted in the body wall 
and on the fins. 

In recent years the range of distribution of A. niangois has 
been greatly extended. It is found in the Malay Peninsula, Burma, 
Siam, x^ssam Hills, Himalayas, Rajmahal Hills, Santal Parganas 
and the headwaters of the Mahanadi River. 


Explanation of Plate 

b'ig. r.’ — Lateral view of the type-specimen of Psilorhynchtis hotnalopiera 
var. rowloyi, nov. x i|. 

Fig. 2 . — Ventral surface of head and anterior part of body of the same. 
X l|. 

3. -—-Ventral surface of head and anterior part of body of Psilorhynchus 
homalopiera Hora & Mukerji. x 

Fig. 4. — -Dorso-lateral view of a specimen of Amhlyceps mangois (Hamilton) 
fi;om Hai Bum. x 5/6. 

Fig. 5. — ^Ventral surface of head and part of body of the same, x ca 
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IFrom the Journal of the 
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FISH OF POONA. 

Part II. 

BY 

S. L. Hora, d.sc., f.r.s.e. , f.n.i., and K. S. Misra, m.sc. 
(Continued from page 91 of this volume), 

(With one text-figure). 


List of Fishes with their Hindi names and distribution^ 

In the first article of this series, Fraser^ g-ave a general account 
of the Poona waterways with descriptions of localities and lists ot 
fishes collected from each, and here we give a complete systematic 
list of the species represented in the material along* with their 
respective Hindi names and further distribution. Notes on the taxo- 
nomic position of certain species are included at the end. In pre- 
paring the list we have adopted the classification proposed by Joixlan* 
and have given Hindi names collected by Mr. F'rascr from 'Fardeshi 
Boies’. It will be seen that diiferent species arc sometimes called 
by the same name and that one species may sometimes have several 
dijfferent names. In making collections of fish, therefore, much 
reliance cannot be placed on the vernacular names given to various 
species. Limits of the distribution of each species arc given with 
a view to show the geographical relationships of the fauna as a 
whole. Most of the species are widely distributed while a few arc 
restricted to the Western Ghats and the neighbouring hill ranges. 

The occurrence of Schmniatorhynchus Blceker and Mystacoleucus 
Gunther is of special significance; besides the Western Ghats, the 
former is found only in the Malay Archipelago, while the latter is 
found in Burma, Siam, Malaya, ,,etc. but nowhere else in India. 
These two genera show the Malayan affinities of the fauna of this 
part of the AVestern Ghats. JLaheo hog gut (Sykes) has also been 
recorded from the Malaya, but this requires further confirmation. 


^ FlfbHshed with permission of the Director, Zoological Survey of India. 

® Fraser, A. G. L., Journ. Bombay Nat. HisU Soc.^ xlii, pp. 7g-Qi, (1042), 
Jordan, D. S., Classification of Fishes (Stanford University: California: 
1923)- 
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^ Hora, S.L., Hec. Ind. Mm., XXXIX, pp. 311 (1937). 

® Hora, S.L., Rec. Ind, Mm., XXVH, p. 457 (1925) . 

= Hora, S.L. and Misra, K.S., Rec. Ind. Mm., XLII, pp. 168-171 (1940). 
* Hora, S.L., Rec. Ind. Mm., XLIV, pp. 1-14 (1942). 

= Hora, S.L., Rec. Ind. Mm., XXXVH, p. 57 (1933). 
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Barbus (Puntius) jerdoni Day. 

1S70. Barbus Jerdoni^ L)ay, Proc. Zool, Soc. Lomlou, p. 372. 

1870. Barbus pulchclhis. Day, Broc. Zool. Sou. Lotidoit, p. 37a. 

1S76. Barbus Dobsoni, Day, Journ. LJun. Soc. Landofi (Zo< 4 .), xii, p. 574. 

1919. Barbus jerdoni var. niaciveri, Aaiiandale, lice. Inti. Mas. xvi, p. 137. 

From a detailed study of the material, including' types, of the 
above listed three species and one variety in the collection of the 
Indian Museum, we find that the descriptions of Baybiis jerdoni and 
B. dobsoidj characterised by a smooth snout, are based on female 
specimens, whereas the other two foons with tubercles on the snout 
represent male individuals. An examination of a larg'c series of 
specimens has shown that there are no other valid diirerences between 
these species and that the characters on which they have been dis- 



Text-fig. I. — A male specimen of Barbus (Puntius) jerdoni Day, showing 
patches ol tubercles on the snout. 

a. Lateral view. X^; b. Lateral view of head and anterior part of body. 
X|; c. Ventral view of head and anterior part of body. x|. 

tiiig-uished intergrade. Except that the two sexes can be readily 
distinguished in the adult condition on the presence or absence of 
tubercles on the snout, we have not been able to find any other 
character to recognise them specifically. 

Barbus (Puntius) sarana( Hamilton). 

1822. Cyprinus sarana, Hamilton, Pish. Ganges, pp. 307, 388. 

1842. Barbus chrysopoma, Cuvier and Valenciennes, Hist. Hat. Poiss., xvi, 
p. 165, pi. ccclvi. 

1865. Puntius pinnauratus, Day, Fish. Malabar, p. 209, pL xv, fig. 2. 

Several authors, including Day, Fish, India, p. 562 (1878), have 
commented on the close similarity between Barbus sarana, B. chry- 
[ 8 ] 
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Bopoma and B. pimuiiiraius. After an examination of larg-e series 
oi specimens oi. these tln-ee species in the collection of the Indian 
Museum from India and Burma, wc are definitely of the opinion 
tliat tliey are synonymous. Wc have, however, found that the 
spccimcius occurring- in northern India possess more scales along- the 
lateral line (32-34) iind in front of the dorsal fin (I2) than those 
found in southern India and Burma (L. i. 28-32; prcdorsal 10-12). 
d'his is signiiicanl, for a similar reduction in the number of scales 
has alvSo been observed in the case of the Burmese and South Indian 
specimens of Pun tins iiclo\ Pah lee coLio“ and Lissocheilns hexa- 
gonolepis^, 

Labeo potail (Sykes). 

1841. Cyprimis potail^ Sykes, Trans, ZooL Soc. London, ii, p. 354. 

1844. TyiognatfLus porcelhis, Heckel, Fische Kaschmir, p. 385. 

From an examination of a large number specimens of different 
sixes, wc have found that in the young- and half-grown individuals 
the rostral barbels, though small, arc. fairdy well-marked. In older 
specimens these barbels are reduced or are totally absent. In some 
st.)ccimens only one rostral barbel is present. The maxillary barbels 
are small and are situated in deep groves; on account of their small 
size and position, they arc likely to be overlooked. Sykes’s des- 
cription of Cyprimis potail from the Dcccan was based on a specimen 
TO inches in length and it is no wonder that he found the barbels 
aljsent. FIcckcl described his Tylognathus porcellns from Bombay 
and characterized it by the presence of barbels; he gives the length 
of his species as 7 inches. In view of our detailed observations 
as noted above, wc are unable to recognise these two species as 
distinct merely on the character of the barbels and have accordingly 
relegated T, porcellns to the synonymy of Label o poiaiL 


^ Horn, S. B., Misra, K. S. and Malik, G. M., Rec. tnd, Mus., xli, pp. 263- 

Vforn, S. L. and Misra, K. S., Rec. Ind. Mus., xUi, pp. 166-171 (1940), 

* Hora, S. L. and Misra, K. S., Journ. Bombay Nat. Hist, Soc,, xlii, 
PP* 3 ^ 6 , 3*7 (194*) 
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From the J ournal of the Royal Asiatic Society of Bengal. Science. 

Volume VII 1, 1942. 

Article No. 4. 

Respiratory Adaptations of the South Indian 
Homalopterid Fishes, 

By Stiistder Lal Hoba and Nirmal Chaitdra Law. 

In a recent paper, one of us i dealt with, the taxononay of 
the Homalopterid fishes known from Peninsular India, and 
discussed the zoogeographical significance of their occurrence in 
this part of the country. He described re|)resentativos of three 
genera, Balitora Gray, Bhavania Hora and Travancoria Hora, 
belonging to the subfamily Honialopterinae. Of these, Bhavania 
is unique among the Homaloptorinae in having the gill- openings 
restricted to above the bases of the pectoral fins. In the 
Gastromyzoninae, however, several genera, such as Qastromyzon 
Gunther, Pseudogastromyzon Nichols, N eogastromyzon Popta, 
Beaufortia Hora and Sewellia Hora, possess similarly modified 
gill-openings. Besides the reduction of the gill-openings, the 
structures associated with the mouth, such as lips, barbels, 
rostral groove, etc., have also undergone structural adaptations 
in connection with the respiratory needs of the respective fishes. 
In a general way these modifications were discussed by Hora 2 
in 1932. In this communication we give in greater detail the 
various modifications in structure connected with the respiratory 
activities of the South Indian forms. 

The respii'atory movements of Balitora hrucei Gray were 
described by Hora ® in 1923. It was observed that under normal 
circumstances only a small upper part of the gill-opening, 
provided with a broad gill-membrane, was functional, while the 
lower portion was rarely, if ever, used. It was also found that 
the fish was capable of suspending its respiratory movements for 
fairly long periods and that whenever any undesirable object 
entered the mouth it was spouted out with considerable force 
and thrown away at a distance of an inch or so. In the case of 
Hemimyzon yaotanensis^ Pang^ observed that the fish ‘keeps its 
head up and down in continuously hai monic motions with the 
closing and opening of the branchial valves and the ceaseless 
vibrating of the posterior vertical portions of the ]Dectorals while 
in respiration’. Hora (loc. cit., 1923, p. 594) found that during 
respiration the snout of B. hrucei was slightly raised above the 

1 Hora, S. L., Rec. Ind. Mus., XLIII, pp, 221-232, pi” viii (1941). 
On pages 227 and 228, it is stated that the Sethumalai Hills are in Mysore. 
Mr. B. S. Bhimachar has kindly informed me that those hills form a part 
of the Anamalai Hills, which are situated to the soTith of the Hilgiri 
HiUs, 

a Hora, S. B., ikfem. Ind. Mus., XII, pp. 323-327 (1932). 

3 Hora, S, L., Bee. Ind. Mv^., XXV, p. 694 (1923). 

^ Fang, B. W., Sinensia^ I, p. 142 (1931). 

( 39 ) 
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level of the substratum. He further remarked that ‘It seems 
quite probable that the inner rays of the paired fins, which show 



Text-fig. 1. — Lateral view of head and anterior part of body of 
Travancoria Hora and Bhavania Hora, to show the nature and extent 
of their respective gill-openings, x 3^- 

a. Travancoria jonesi Hora; 6. Bhavania auatralia (Jordon). 

peculiar movements, are used in driving away the excess of water 
that may enter below the fish from the anterior end. In still 
■water these rays stop moving to and fro, thus showing that it is 
only in rapid water that their movements are useful to the fish. 
By continually pumping out the leakage water from underneath 
the fish they are directly helping the adhesive surface in the 
performance of its function. There is a regular channel at the 
base of pectoral fin along which the water moves before it is 
expelled at the posterior end and a current flowing in this groove 
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can be seen by placing a few drops of carmine solution near the 
anterior end of the base of the pectoral fin ’ . Thus the movements 
of the inner rays of the pectoral fins are not associated with 
respiration, but with adhesion by creating low pressure nnder- 
neath the fishd 

At our request Mr. S. Jones conducted experiments on the 
respiratory movements of BJiavania australis in the Kallar 
Stream, about 30 miles north-east of Trivandrum, by using the 
same technique as eniplo^^ed in Hora’s experiments on Balitora 
brucei {lac. cit.) and observed that 

‘Carmine powder placed under the anterior end of the fish is taken 
in and exhaled with the two tiny continuous streams which emerge from 
the small gill-openings. The respiratory movement is very fast, and its 
rate was not counted. When any large mass of foreign matter enters 
the mouth, it is spouted out with force. The movement of the posterior 
portions of the paired lias does not seem to have any relation to respiration 
fo 2 ‘, when the fish is transferred to still water, this movement is stopped 
after a short time. Any slight disturbance in the water induces the 
resumption of the movement. In nature, whether the current is slow or 
fast, the posterior portions of the pectoral fins are always kept in motion. 
With the help of the paired iins, the fish gently crawls or glides forwards 
on the rocks. While breathing, the anterior lip is held just above the 
substratum, the four rostral barbels are’ directed towards the mouth, and 
the two maxillary barbels are directed outwards. 

The fish does not suspend its respiratory movements either under 
water or outside of it. Though quite motionless otherwise, the fish, 
when lifted out of water by the tail, gasps for breath. When kept out 
of water, every drop of the liquid inside the gill-chambers is passed out 
first and afterwards air is taken in through the mouth and exhaled through 
the gill-openings. Fish taken out of water and held suspended by the 
tail is capable of living for 10—15 minutes, while if its mouth opening 
alone is under water the respiratory movements are not interrupted and 
the expiratory current continues to flow through the exposed gill-openings 
as two continuous streams. On© of the fish was kept in this condition 
for 45 minutes and, though its surface dried up to some extent, it seemed 
to be quite healthy when returned to water.’ 

To comprehend fully the respiratory adaptations of the 
Homalopterid fishes, it is necessary to remember that these are 
greatly flattened forms in which the ventral surface and the 
paired fins, by which they adhere to rocks, are horizontal. The 
mouth is usually small and situated on the ventral surface con- 
siderably behind the tip of the snout. In swift currents there is 
a tendency among flattened organisms to obviate any flow of 
water underneath them, and this result has been accomplished 
in different wa^^s. Among fishes, there are at least two genera, 
Gyrinocheilus Vaillant, a mountain carp known from Borneo and 
Siam, and Arges Cuv. & VaL, a catfish of the Andes in South 
America, in which the mouth no longer serves as a passage for the 
inspiratory current. Here ‘'each gill-opening is divided into an 
upper slit-like portion, which serves as an inhalent opening and 


I Hora, S. L., Phil, Trans, JRoy, Soc, London (B), CCXVIII, p. 259 
(1930). 
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communicates with the posterior part of the mouth cavity imme- 
diately in front of the gills, and a lower much wider portion which 
serves as an exhalent aperture and is guarded by a largo mem- 
branous flap’^. In the Homalopterid and other hi 11- stream 
fishes investigated by Hora {loc. cit,, 1923, pp. 591-596), the gill- 
openings are divided into an upper and a lower part, but both 
are meant for the passage of the expiratory current — -the upper 
part is functional while the lower rarely, if ever, comes into 
play. However, one definite purpose is served even by this 
simple modification and that is this ; the water of the expiratory 
current is not discharged on the ventral surface of the animal. 
The object of intermittent respiration seems to bo to keep the 
anterior end closely applied to the substratum during the periods 
when the respiratory movements are suspended. The lower 
part of the gill-opening being useless becomes closed up and wo 
get the evolution of the genera like Bhavania, Gastromyzon, etc. 



Text-fig. 2. — ^Dissections from, the ventral surface of the buccal cavity 
^and gill-chambers of Balitora Gray and Travancoria Hora. X 3 J. 

a, Balitora hrvLce^ QcTBiY ; 6. Travart(X}Tia jonesiBioTOb^. 

The shaded parts represent the receptacles for the storage of 
water for respiration. Attention is also invited to the structure of 
the lips, rostral groove and rostral fold in the two forms. 


With the reduction of the gill-openings and the small size 
of the mouth, it is obvious that the volume of the reBpiratoi*y 
current is considerably reduced. One is led to the conclusion, 
therefore, that these fishes must possess some sort of receptacles 

Hora, S. L., Journ. Bomha^j Nat, Hist. Soc,, XXXVI, pp. 548-550 
(3933). ^ ^ 
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for the storage of water, and on dissection it has been found that 
the pharynx and the gill- cavities have undergone certain modifica- 
tions which enable them to store water. In Balitora and 
Travancoria, where the gill-openings are comparatively extensive, 
only shallow pouches are formed both along the roof of the 
mouth and in the gill- chambers, but in Bhavania, where the gill- 
openings are greatly reduced, the receptacles for water are well 



Text-fig, 3. — ^Dissections from the ventral surface of the buccal cavity 
and gill-chambers of Oastromyzon Gunther and Bhavania Hora. 

a. Oastromyzon borneensis Gunther, x 34 ; b. Bliavania australis 
(Jerdon), X2§. 

The shaded parts of the buccal cavity and gill-chambers represent 
the receptacles for the storage of water for respiration. Attention is 
also invited to the structure of the mouth parts of these fishes. 

developed. So the reduction of the gill- openings and the 
development of the large pharyngeal and gill spaces for the 
storage of water seem to go hand in hand. In Oastromyzon the 
head is so depressed and flattened that separate storage pouches 
are not formed but the whole of the buccal cavity and the 
opercular chambers form one large continuous reservoir. In the 
evolution of storage cavities, these torrential fishes show a 
parallel development to the air-breathing fishes of India,i such 
as Periophthalmus Bloch and Schneider, Periophthalmodon 
Bleoker, Taenioides Lac6pede, Apocryptes (Osbeck) Cuv. & Val., 
Pseudapocryptes Bleeker, Boleophthalmus Cuv, & Val., 
Pisoodonophis Kaup and a host of other estuarine fishes, 
in which the pharyngeal lining and the gill-chambers serve 

I Hora, S. L., Trans. Nat. Inst. Sci. India, I, pp. 1—16 (1935); Proc. 
Nat. Inst. Sci. India, Y, pp. 281—287 (1937). 
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as the main respiratory organs. After taking in a gulp of frc^sh 
air, the t^rpe of air-breathing fishes eninn orated above suspend 
theh resphatory movements for fairly long periods. In this 
connection reference may be made to Hol*a.^s contention that tlie 
present-day diverse structures associated with aerial r(%sjni*ation 
in fishes seem to have developed originally to incriaiso tlir^ aia^a 
for aquatic respiration and only "under adv(u-sc^ conditions of 
stagnation and drought, took up the function of ata*ial re8])i ra- 
tion. The accessory respiratory organs, liowevor, can ho used 
for both aerial and aquatic respiration under suitable conditions’ 
(Hora, loc. cit., 1935 , p. 14 ). The above view luis recently bcnai 
confirmed by Wu and Liu ^ in their elaborate exjxsinuuital 
studies on Monopterus javanensis {Fluta alia); tlu^y have a, Iso 
found that the bucco-pharyngeal epitlieliuni, though ]i.a})hHa,Hy 
employed as the organ of air-breathing, proves effective i for 
aquatic respiration also. Conversely, it should also bc^ ])ossible 
to keep torrential fishes alive in air provide^d tluhr buc(*r)- 
pharyngeal epithelium can bo kept moist-. Mr. Jonc^s’s oxjxul- 
ments on Bhavania reported above cleaily show that undca- 
adverse conditions the pharyngeal and gill pou clicks of the highly 
specialized Homaiopterid fishes can subserve aerial r<}S])ii*ation for 
short period or probably as long as their gills remain moist. 

These results are of special value in elucidating the oi*igin 
and function of the accessory rovspiratory organs in fishers. 

It may here be noted that though normally all torrential 
fishes are water- breathers, during periods of drought wlien th.o 
streams are liable to break up into a series of pools and pnddlc^s, 
certain types, 2 such as Amblyceps, Olyra, LepidocepluthoH^ 
Acanthophthalmus, etc., with normal gili-ojxuiings, nnsort to 
aerial respiration. As pointed out by Hora, 3 inuka- Uwho 
conditions the epithelial lining of the buccal cavity aaul of th(^ 
enlarged gill- chambers, though normally usc^d for a,quatic 
respiration, subserve aerial respiration. 

We have already pointed out that in the Homial,opt<jrid 
fishes the respiratory current enters through th(> mouth and for* 
this reason the anterior end is slightly raisiid to allow tlxo pa.ssag(^ 
of water to the mouth. In a majority of the forms, tlKais is a 
rostral groove in front of the mouth which is contimuKl round the 
corners of the mouth into labial grooves and the radiating side 
channels diverging from them posteiaorly. Tlu^se groovt^s are 
no doubt developed to regulate the flow of watt^r along drdinitci 
channels and to prevmt its spreading under tiio whole Bui*fac(\ 
in the rostral and labial grooves and on the lips Burrounding the 
mouth barbels or other tentacular processes are developed for 


C.K., Sinensia, XI, pp. 231-238 (1040). 
Hora, s. L., Ourr. ScL, X, pp. 379, 380 (1941). 

3 I* r India, I, pp. 11, 12 (1935). 

Hora, S. L., Mec. Ind, Mua„ XXXV, pp. 612-616 (1933). 
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testing tb .0 purity of the water that is used for respiratory 
purposes. In Balitora brucei the lips are continuous and 
strongly fringed all over, while in Bhavania and Travancoria 
the lips are so adapted that the water can only pass into the 
mouth, when it is applied to the substratum, from the sides of 
the middle part of the lower lip where gaps exist between it and 
the lateral parts of the lip. The middle part of the lower lip is 



Toxt-fig. 4. — ^Ventral surface of the anterior part of head in Travancoria 
Hora and Bhavania Hora to show tho nature of the mouth and the 
structui’o of the associated parts. X ca, 5. 

a. Travancoria jonesi IBova, I h, Bhavania a%istralis (JeTdon). 

The central portion of tho posterior lip in these two forms is 
modified into two papilla-like structures which guard tho entrances of 
the inspiratory current to tho mouth. In figure a they are shown as 
plugging the inspiratory channels, while in figure h they are shown 
pulled backwards to permit the inspiratory current to enter the 
mouth. 

provided with two well- developed papillae, which when thrust 
forwards, are capable of closing up the gaps, and when pulled 
backwards leave passages for tho flow of the water into the 
mouth. The papillae are sensory and are capable of testing the 
water as it flows through the passages. Tho rostral barbels, 4 in 
Bhavania and 7 or more in two rows in Travancoria, also serve 
for testing tho 3*ospiratory current. Tho lips are thick and 
papillated and would help to seal the mouth when the respiratory 
movements are suspended. Tho modifications of tho mouth and 
associated structure are very diverse in tho Homalopteridae, and 
servo as valuable diagnostic characters for distinguishing 
genera and species. 


Tho respiratory movements of Balitora, Hemimyzon and Bhavania are 
discussed and correlated with tho habitat and form of the fishes. It is 
shown that the movements of the inner rays of the pectoral fins are not 
associated with respiration. The probable causes which may have led to 
tho reduction of gill-openings and the formation of receptacles for storage 
of water are explained. Attention is directed to the close parallelism 
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between, tbe accessory respiratory ciiaixibors of the Homalopteridao and. tb© 
buc CO -pharyngeal chambers of certain, air-breathing fishes of India, An 
aecoiint of the lips and associated structures of the Homalopteridao of 
South India is given and the probable functions of the various structures 
explained. 
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HINTS ON FISH CULTURE IN INLAND WATERS 

By SuNDBE Lal IIoba, D.So. 

Director of Fisheries , Bengal 


O NE of the objects of the Department of 
Eisheries, Bengal, started in May 1942 
under the prevailing abnormal and unsettl- 
ed conditions, is ‘ to conduct investigations on 
tank fisheries with a view to increasing the food 
supply in the province, thereby aiding in the 
Grow More Food campaign It may here be 
recalled that the Royal Commission on Agri- 
culture in India had pointed out in their Report 
(p. 495) that ‘ fish forms a specially valuable 
addition to a diet the staple of which is rice ’ 
and/emarked that ‘ the development of inland 
fisheries in Bengal should be regarded as one 
of the most urgent measures of rural ameliora- 
tion and we recommend that, if the financial 
position does not permit at present of the 
reconstitution of the department, at least one 
oificer possessed of the necessary qualifications 
should be placed on special duty to promote 
interest among local authorities in the stocking 
of tanks with suitable fish and their conserva- 
tion. The existing fishery departments in the 
Punjab, Bihar and Orissa and Madras should be 
strengthened for the same purpose.’ 

The development of inland fisheries is an all- 
India problem and under the prevailing emergen- 
cy conditions has assumed a special significance. 
Owing to unavoidable restrictions on fishing in 
the estuarine and coastal areas and transport 
difficulties due to movements of essential war 
supplies, regional self-sufficiency in all important 
articles of food is highly desirable. Further, 
the principal species of Indian carp, such as 
rohu {Labeo roMta), catla (Catla catla)^ mrigal 
(GirrUna mrigala), etc. are used for stocking 
tanks practically all over India and the methods 
of pisciculture practised in various provinces 
and states are not very different. I have 
thought it opportune, therefore, to outline in a 
series of short articles a few hints on fish culture 
in Indian waters with the object of inviting 
suggestions and criticism from those engaged 
in the improvement of this industry. No 
originality is claimed for these notes, which 
are based mainly on earlier literature on the 
subject and supplemented to a limited extent 
by personal observation in Bengal It is hoped 
that the existing information will thus be codi- 
fied and made available to persons interested 


in the development of inland fisheries. 

At this season (February-March), the tanks 
are already stocked with fish, but the question 
of conservation of the available supplies and 
their increase is uppermost in the minds of 
fishery owners. It is necessary, therefore, to 
ensure that the fish live under healthy condi- 
tions and grow till they are marketed. In the 
first article of the series, therefore, observations 
are made on the seasonal epidemics of fish 
mortality in tanks which occur during the dry 
and hot months and remedial measures are 
suggested. It must be remembered that with the 
cessation of the monsoon, the water-level begins 
to fall and unless special precautions are taken 
certain tanks become foul and unsuitable for 
carp. 

Epidemics of fish mortality 

Throughout India, especially in Bengal and 
the neighbouring provinces, cases of sudden 
and widespread mortality among fishes living 
in tanks appear to be of common occurrence, 
and result in considerable economic loss. On 
a close investigation oOwo such epidemics 
which occurred in the in the compound 
of the Indian Museum, Calcutta, on 16 February 
1926, and 14 and 15 August 1930, it has been 
ascertained that the primary cause of mortality 
is the decaying organic matter that accumulates • 
at the bottom of old tanks. Shallow tanks 
which dry up during summer, or recently 
excavated tanks rarely, if ever, suffer from such 
epidemics of fish mortality. In old tanks, 
when the organic debris l 3 dng at the bottom 
putrefies, the dissolved oxygen in the water is 
used up and carbon dioxide and other 
poisonous substances, such as marsh gas, 
sulphuretted hydrogen, ammonia, etc. are 
produced. Under normal weather conditions, 
the loss of oxygen is made good by the absorp- 
tion of the air at the surface and through the 
photosynthetic action of the green aquatic 
plants. Thus the normal exchange of gases 
keeps down the accumulation of poisonous 
substances below the limits, at which they may 
prove lethal to the animals living in tanks. 
During the hot weather, however, the decom- 
position of organic matter is accelerated, and 
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under certain meteorological conditions, sucli as 
cloudy, sultry, and humid weather with high 
temperature, absence of rainfall, wind, etc., 
the process of putrefaction becomes still more 
marked with the result that the loss of oxygen 
cannot be made good and in consequence the 
accumulation of poisonous substances may 
reach lethal limits. The abnormal conditions 
thus produced cause ‘ asphyxia ’ among the 
animal population and the hunger for oxygen 
drives fishes and other unattached animals of 
mid-waters, such as prawns, to the surface, 
and the bottom-dwelling animals, such as 
molluscs, to the sides of the tanks. Under 
these circumstances, the fishes are seen swim- 
ming round and round at the surface in an 
uneasy manner, gasping for breath. If such 
symptoms are noticed in the earlier stages of the 
epidemic, it is usually not difficult to prevent 
heavy mortality of fish. 

Remedial measures 

The remedial measures that can be suggested 
fall into two categories, viz. mechanical and 
chemical. 

Mechanical, The water should be stirred up 
by dragging a net through the tank ; this will 
not only effect a movement of the water result- 
ing in its oxygenation and in the removal of a 
part of carbon dioxide and other poisonous 
substances, but some portion of the debris 
at the bottom may also be dragged out and got 
rid of. The water can also be stirred up by a 
number of persons swimming about in the tank 
or beating its surface with bamboo poles. If 
from a nearby source fresh water can be let 
into the tank, it will have an immediate bene- 
ficial effect by the dilution of the lethal sub- 
stances and by adding more air to the water. 

Chemical. In order to reduce the acidity of 
the water due to the absorption of carbon 
dioxide, organic acids, etc., the water may be 
treated with quicklime (Ca 0) in small quantities 
so that its concentration in the water does not 
exceed 10 to 12 parts per million. On the basis 
of these figures half a seer of quicklime is suffi- 
cient for 1,500 c, ft. of water. The lime by 
mixing with the toxic substances will produce 
inert salts and thus lower the toxicity of the 
water. In the case of very foul waters potas- 
sium permanganate can also be used with great 
advantage. Being a powerful oxidizing agent, 
it oxidizes albuminoid ammonia and many 
harmful organic compounds. Its dose should 
not exceed J grain per gallon, that is for ] ,000 


c. ft. of water 1'6 oz. is quite sufficient. Its 
administration to fishery tanks is generally 
helpful in killing various types of fish parasites 
and in the improvement of the sanitation of the 
tank. Ordinary washing soda, crude potassium 
carbonate {sajji mati) and wood-ash, especially 
of deodar, chir, and plantain plants, are also 
useful in reducing acidity. 

Preventive measures 

If preventive measures are adopted in time, 
such epidemics of mortality can be stopped 
altogether. At the commencement of the hot 
weather, February-March in Bengal, the bottom 
of old perennial tanks should be cleaned of 
organic debris by periodically dragging a net 
through the tank. This will, by stimulating 
the fish to activity, tend to maintain them in a 
healthy condition. Another advantage of perio- 
dic dragging would be to eliminate the predatory 
fishes, such as saul, lata, {Ophicephalus spp.), 
chital, phaloi {Notopterus spp.), etc. from the 
tank. Some of them are not affected by oxygen 
deficiency of the water as they possess accessory 
organs of aerial respiration, and after an 
epidemic of the kind described above they 
become a regular menace to the surviving fish 
and other useful organisms. Their eradication 
is highly desirable in the case of tank 
fisheries. 

If the condition of the tank is so bad that all 
the measures suggested above prove ineffective 
and if the fishes planted in it show stunted 
growth it should be dewatered and the silt 
removed, and then treated as a new tank for 
fishery purposes. 

As proper aeration of water is the most 
important factor for a healthy fishery tank, 
it is obvious that the tank must contain at all 
times a suitable quantity of water-weeds, such 
as Wolffia {eedur kani pana), Lemna minor 
(kuti pana), Potamogeton crispus {pata jhanji), 
Qeratophyllum demersum {jhao jhanji), etc. and 
chlorophyll-bearing algae, as under the influence 
of sunlight they will prondee oxygen and so 
maintain the necessary concentration of oxygen 
in solution in the water. It must also be 
remembered that water-weeds of various types 
and algae form the natural food of carps and 
thus their presence in tanks is also necessary 
for feeding fish. In no case, however, should a 
fishery tank have a thick surface-growth of 
coarse weeds and of rooted aquatics as, by 
screening off light, they produce vary unhealthy 
I conditions in fishery tanks. 
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ZOOLOGICAL RESEARCH IN RELATION TO DEVELOP- 
MENT OF FISHERIES'^ 


By sunder LAL HORA, d.sc,, f.r,s.e., f.z.s., f.r.a.s.b., f.n.i. 
Director of fisheries^ Bengal 


F inviting me to participate in a symposium 
on “Zoology and Ll'ic Food Problem”, our 
last year's President, Dr. B. N. Chopra, wanted 
me^ to olucidalc “how zoological studies and 
research can help us in conserving, augment- 
ing and utilising in the best possible way the 
fishery resources of India”. My task has been 
made much easier by Dr. Chopra himself be- 
cause in his Presidential Address, he brought 
out vei'y ably the necessity and importance of 
scieptillc research in the development of 
fisheries. The members will also recall that 
at the Jubilee Session of the Congress held^ at 
Calcutta in 1938, the overseas and the Indian 
delegates of the Zoology Section reviewed the 
fisheries of the country in relation to food sup- 
plies and felt it necessary to urge upon the 
Government of India the desirability and 
“importance of constituting an All-India De- 
partment of Fisheries for the development of 
the fishery resources of Indian waters on 
scientific iincs”. The delegates were further 
of the opinion that, “unless development of the 
fishery resources of Indian waters is carried 
out with due regard to the scientific principles 
whidi form the basis of successful fishery 
developments, there will be grave danger of 
ij-repai-able damage to the fisheries concerned”. 
Jn commenting on the limited scope of the 
work done by the Fish Committee of the 
• Imperial Council of Agricultural Research, 
Dr. Cliopra advocated that — 

* “Fishery research is a wholetime job and 
the problems connected with it are too nume- 
rous and too involved to be satisfactorily 
handled as a subsidiary activity of a section 
’ of the Imperial Council Like agriculture, 
fisheries should have an Imperial Council of 
Fisheries Research under the scientific control 
of an expert Fisheries Officer, with a band 
of scientists working on its staff, with techno- 
logists trying to solve the difficulties experi- 
enced under varying conditions all over the 
country, with marketing experts always keen 
to devise means for better distribution and 
better utilisation, and with the whole body 
alive to the ideal of providing ‘better food, 
more food, more and better fertilizer, better 
organization’, and last but not the least, to 
the improvement in the moral and material 
' conditions of the poor fishermen, for on his 
well-being will ultimately depend the pros- 
perity. of the industry.” v ^ xi. ^ 4 * 

Thus, it will be generally conceded that for 
the development of the fishery resomces of 
India, there is an urgent necessity of under- 
taking scientific investigations on fishery prob- 
lems by means of a carefully planned pro- 
gramme of co-ordinated scientific research, 


* An article contributed to the symposium on ‘ Zoology 
and the Food Problem” held by the Section of Zoology 
and Entomology of the Thirty-first Session of the Indian 
Science Congress, at Dehli, in January 1,944. 


which, to be effective and efficient, should be 
controlled by one central authority for all 
India. I hope this Session of the Congress 
will also urge on the Government the necessity 
and importance of starting a central organisa- 
tion for research in fisheries. 

Nature op Fishery Investigations 
Confining myself now to zoological research 
in relation to the development of fisheries, 

I wish to invite yom* attention to the remarks 
made by the late Dr. N. Annandale regarding 
the nature of fishery investigations, According 
to him. these may be considered conveniently 

two heads, (a) biological and (b) human. 

“Under the head ‘biological’, attention 
must be paid to the physical environment of 
the fish; to the fish themselves, their species, 
their life-history, breeding-habits and food, 
their enemies and, in the case of rapacious 
fish, their prey. 

“Under the head ‘human’, one must take 
into account methods of capture, fishery 
statistics, fishery laws and customs, customs 
and regulations as to the sale of fish, prices, 
demand, even the character and social status 
of the fishermen.” 

“In all fishery questions it is of the first 
importance that due consideration should be 
given to all of these points and neither the 
human side of the enquiry sacrificed to the 
biological, nor, as is more common, the bio- 
logical to the human. Biological training 
does not give a man local experience; it may 
not even make him a good judge of char- 
acter, but still less does local knowledge or 
administi'ative capacity enable a man to 
speak sensibly on technical subjects such as 
biology without profound study.” — (A Note 
on the Fisheries of the Inli Lake, Southern 
Shan States, Rangoon, 1917, p. 1.) 

Zoological Studies and Fisheries 
In the light of these observations, let us now 
analyse how zoological studies and research 
can help us in the development of fisheries. 

Environment of the Fish.-^We all know that 
environment plays an important role in the 
life of an organism and that its rate of growth, 
health, longevity, etc., can be greatly influenc- 
ed by making suitable alterations and adjust- 
ments ' in its environment, both physical and 
biological. For increasing the yield of our 
fisheries, it is necessary, therefore, that all 
factors that constitute the environment of any 
particular species should be studied and their 
influence on its well-being elucidated. For 
instance, in European countries through the 
accumulation of a vast body of accurate know- 
ledge regarding the hydrography of the seas, 
the chemistry and physics of sea-water, its cir- 
culation, currents, seasonal changes and fluctua- 
tions in the water, and the planckton, both, 
animals and plants, and its annual changes, 



rapid progress has been made in fishery science 
and most of the problems which the European 
fisheries present are now well understood. The 
problems of the marine fisheries of India are 
similar and, therefore, for their elucidation 
a study of all the ecological factors influencing 
changes in the fish populations is most essen- 
tial. In the case of freshwater fisheries, it is 
well known that all pieces of water are not 
equally productive and that through maniu'ing 
the tanks and artificial feeding of fish poor 
tanks can be readily converted into good 
fisheries. The sources of river pollution and 
the means to prevent it, and the construction 
of suitable fish passes in irrigation and hydro- 
electric weirs to ensure the free movements 
of migratory fishes are all problems of environ- 
ment which need a careful study of the habits 
of fishes at the hands of zoologists before 
engineers can devise suitable measures for 
the conservation of fisheries. In all such stu- 
dies, the role of the zoologists is to correlate 
the bionomics of any particular species of fish 
with the physical and biological factors in its 
environment. There is no doubt that in some 
cases collaboration and help of chemists and 
physicists is needed to understand properly 
the physical environment of a fish, but of late 
the bases of zoological teaching have been so 
broadened that several zoologists have quali- 
fied themselves for undertaking research in 
; these lines also. 

Systematics of Fishes.— The value of the 
i systematics of fishes in the development of 
I fisheries is generally underestimated, but 
i a slight reflection will show that unless we can 
j differentiate species, any real progress in eco- 
logy and bionomics of the food fishes is not 
: possible. It is worthwhile to recall that in 
considering practical measures, which should 
‘ be adopted for the development of fish industry 
in India, the Ad hoc Fish Committee of the 
Imperial Council of Agricultural Research in 
its meeting held in November 1937, expressed 
the opinion that — 

“In ox'der to effect development upon satis- 
factory lines, it was necessary to carry out 
local surveys of the amount and class of fish 
available and in this connection proper 
identifications of the fish caught in each area 
was essential.” 

I can perhaps illustrate this point better by 
referring to the Hilsa fishery of India (Journ. 
Roy. As. Soc. Bengal, Science, VI, No. 2, 
pp. 93-112, 1941). We have found this species 
breeding under different conditions of salinity 
right from the deltaic region of the Ganges to 
as high up as Allahabad. We have also found 
tiiat the Hilsa of East Bengal is somewhat 
different looking from the specimens taken from 
the river Hooghly at Calcutta.' So the question , 
naturally arises, are we dealing with one or 
more species under Hilsa ilisha (Hamilton)? 
On the analogy of Herring-fisheries in European 
waters and on the basis of our studies, European 
and American fishery experts have already 
surmised that there may be ^different races of 
Hilsa in our waters which breed under differ- 
ent environmental conditions. Hilsa, as we aU 
know, is essentially a marine fish of the 
Herring family and, as at present understood, 


is known from the Persian Gulf, where it 
ascends into the Tigris river; from the coast 
of Sind, where it forms an important fishery 
in the Indus river and the Bay of Bengal 
whence it ascends into all the principal rivers 
of India and Burma. It is quite possible that 
different varieties and races of this species are 
foimd in Indian waters, but this point has not 
been investigated so far. Unless we thoroughly 
understand the systematics of this species, 
work on its ecology and bionomics for the 
proper management of its fishery may prbve 
to be misleading. 

It will thus be conceded that taxonomic 
studies form the bed-rock for all aspects of 
fishery research and development, and for these 
studies a sound knowledge of zoological science 
is most essential. 

Breeding Habits and Life-Histories^ — It is 
generally realised that for the development of 
the fishery resources of fresh waters, the estab- 
lishment of hatcheries for the restocking of 
tanks, reservoirs, rivers, etc., and the framing 
of legislation to prevent interference with the 
spawning of freshwater fishes and the destruc- 
tion of fry are some of the necessary measures 
which should be adopted. In recent years, 
these very measures have been advocated for 
the development of some of the marine fishery 
resources also. Even a very casual considera- 
tion of the above-mentioned problems will 
show the great need of zoological research, for 
without the knowledge of the breeding habits 
and life-histories of fishes, administrators are 
bound to commit several blunders in framing 
or administering fishery laws. I shall just cite 
one instance which will make this point clear. 
In the InJe Lake, Southern Shan States, Burma, 
there are several species, about two dozen, 
which do not attain more than a couple of 
inches in length. There is an extensive and 
lucrative fishery of those small Ilsh which 
yields a handsome revenue to the Governdlent. 
Some administrator thought that these ‘y^^mg’ 
fish should be protected but the timely re- 
searches of the late Dr. N. Annandalo ‘ (Rec. 
Ind. Mus., XIV, P. 33, 1918) showed that these 
were adult fish and the fishery could continue 
without causing any deleterious effect to the 
productivity of the lake. “Close seasons to 
prevent annihilation of a species should always 
be based on research into the reproductive 
habits of the fish in question and disputes be- 
tween owners of different types of gear can 
only be settled after attention to research on 
the swimming habits of the fishes taken by 
them” (P. E. P. Deraniyagala, The Fisheries 
of Ceylon, p. 8, Colombo, 1932). 

The necessity and importance of the studies 
on the breeding habits and life-histories of all 
important food fishes for the development of 
fisheries is so obvious that I need not dwell 
any further on this point. Suffice it to say 
that these studies constitute purely zoological 
research which -can be carried but best by 
specially trained fishery zoologists. 

Biology of Fishes. — ^Under this heading we 
may iconsider all problems connected with food, 
growth-rate, enemies, parasites, migrations, and 
so on. The -question of natural and artificial 
foods for fishes, .especially in fish farms, is of 
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Vital importance. We as zoologists know that 
all ^ animal actions are determined by three 
main impulses, search for food, protection from 
epemy and propagation of the race. Several 
important fisheries depend upon the relative 
aluinriance and scarcity of food and the annual 
and periodic fluctuations in their yields are 
maloly influenced by the amount of food avail- 
able in any particular year. 

The biological problems enumerated above 
are more pai-h'ciiJarly concerned with fresh- 
water fisheries where large number of fish are 
very often kept in a limited space, and where 
growth -rate, food, enemies and parasites can 
be controlled through the application of ap- 
proved methods of fish farming. In the case 
of India the freshwater fisheries are of special 
significance from the standpoint of ameliorating 
the condition of the rural population. 

“Human” Aspect of Fisheries 

It has been shown above that in dealing 
with the ‘biological’ invc.stigaiioiis connected 
with the development </i: /is]iejie.s, zoological 
studies and research have an important role 
tojDlay. Even for the elucidation of the items 
listed by Annandale under “human”, it will be 
noticed that a statistician with a zoological 
training will be able to collect more reliable 
fishery .statistics than a person without any 
ti'aining to differentiate species or without any 
knowledge of the problems discussed above. 
B'or devising more suitable methods of capture, 
a knowledge of the swimming habits of fishes 
and the direction of migration will be of in- 
estimable value. Similarly for devising fishery 
laws or regulations as to the sale of fish, 
a fair knowledge of the ecology and bionomics 
of fisheries is essential for suggesting effective 
measures. 

It will thus be seen that for practically every 
aspect of fish production and conservation, 
zoological studies and research from the basis 
of an up-to-date fishery management. How- 
ever, when we come to the utilisation of the 
product, zoologists need the help of techno- 
logists and marketing . experts. Even here 
much better results can be expected from 
persons with a certain amount of zoological 
training and biological outlook. 

Importance op Fisheries as a Source op Food 

Having discussed the close relation that 
exists between the development of fisheries 
and zoological research and in view of the 
fact that the subject of the symposium is 
Zoology and the Food Problem, I wish to say 
a few words about the importance of fisheries 
as a source of food. As man must get his food 
cither from land or aquatic sources, there are 
correspondingly two basic food industries, one 
comprising agriculture and animal husbandry, 
and the other, fisheries in a broad sense. The 
aquatic foods have one great advantage that 
they contain all the essential food elements, 
such as vitamins, minerals and proteins. It is 
necessary, therefore, that our fishery resources 
should be properly husbanded so that in times 
of emergency, like the present, they nan be 
utilized very fully to supplement the deficien- 


cies and failures of crops and food from the 
land. In their present undeveloped state, it is 
estimated that the value or primary produc- 
tion from fishing and hunting is only 120 mil- 
lions of rupees and that the total catch of fish 
is 7,000,000 tons which, according to Dr. Radha- 
kamal Mukerjee, yield *7 billion calories as 
against ^ the total requirement of the Indian 
population amounting to approximately 292 
billion calories per annum, allowing 2,800 
calories per man per day. These data indicate 
very clearly the great necessity of augmenting 
the present yield from our fisheries which are 
potentially very rich. 

Importance of Fish in Indian Diet 

As fish forms a specially valuable addition 
to a diet the staple of which is rice, it will be 
seen that its demand is greatest among the rice- 
eating population of India. For the same rea- 
son, in the countries of eastern and south-east- 
ern Asia, and the adjacent great islands, the 
fisheries have always been of peculiar import- 
ance; since the mass of tiie people prefer fish 
to any other form of animal protein. In the 
north-western parts of India, where wheat 
forms the staple article of diet, dairy products 
and meat provide animal proteins in the dietary, 
while as we proceed eastwards along the Ganges 
or southwards to the peninsula, where rice 
forms the staple diet, dairy products become 
of less importance in the dietary, but fish, oil 
and root and leafy vegetables are in greater 
demand. In these parts of India even small 
li.shes, v/hich are good sources of protein, and 
sometimes of vitamin A, calcium and other 
inorganic elements, are consumed by non- 
vegetarian castes in fair quantities. From the 
dietetic surveys so i^r carried out in India, it 
.seems that the conservation of fisheries and the 
greater use. of fish as a principal article of diet 
are indispensable for the health of the nation. 

Summary 

Attention is directed to the necessity and 
importance of scientific research in the dev- 
elopment of fisheries and it is indicated that 
nothing effective can really be done in India 
until there is a central organisation for 
fishery research. Reference is made to the 
nature of fishery investigations and it is 
shown how problems connected with the stu- 
dies on the environment of fishes, systematics 
of fishes, breeding habits and life-histories, 
food, growth-rate, enemies, parasites, migra- 
tions and so on are dependent on zoological 
reseai'ch for their proper elucidation. Even 
such items of fishery management as fishery 
statistics, fishery legislation, marketing, etc.* 
can best be done by persons with zoological 
training and biological outlook. Thus in 
practically every aspect of fish production 
and conservation, zoological studies and re- 
search have an important role to play. 

Reference is made to the importance of 
fisheries as a source of food and to the 
present-day estimated yield from Indian 
fisheries. The importance of fish in certain 
Indian diets is also indicated. , 




HINTS ON THE CULTURE OF MURREL 

Sunder Lal Hoba, D.Sc., F.E.S.E., F.Z.S., F.E.A.S.B., F.N.L 
Director of Fisheries^ Bengal 


T he marrel is the OpUcepJidns or snake- 
headed fish of the ichthyologist. This 
genus is widely distributed in the fresh- 
waters of eastern and south-eastern Asia, Indo- 
Australian Archipelago as far cast as Halmahera, 
and tro])ical Africa. There are several species in 
the genus, but the designation murrel is applied 
to two, 0. mmulius Hamilton and 0. siriatus 
Bloch, which grow to two or three feet in length 
and are not bad eating inspite of numerous 
bones. Its general habits are very much like 
those of an English pike.^ 

Characteristics 

The murrel feeds mostly on frogs, but insects 
and other live food arc also taken. The murrel 
and allied fishes are characterized by the posses- 
sion of a suprabranohial cavity w'hicli is in open 
communication with the pharynx and is provided 
with mucous membrane adapted for aerial 
respiration. In consequence, the murrel can 
live a long time without* water and can, there- 
fore, be transported alive and in a fresh condition 
over long distances. In fact, ‘ in China they 
are often carried alive in pails of water, and 
slices are cut olf for sale as wanted, the fish selKng 
dear while it retains life, while what remains 
after death is considered as of little value 
‘ The murrel unlike most fish, exhibits parental 
affection towards its young, keeping them 
together in a shoal, and swimming under them, 
and attacking anything that comes near them. 
This it does till they are about three inches long, 
when it turns on and eats them itself, if they do 
not disperse. ’ 

Table qualities 

In certain parts of India, especially the 
Punjab, Central Provinces and Hyderabad 
State, murrel is regarded as an excellent fish 
for the table and during the war, even in Bengal 
where it is not so highly prized as carp, it is now 
being supplied to the Army as a B.T. ration under 
the name ‘ black mullet’. In certain provinces 

^ Thomas, H. in India (Mangalore, 1873) 

pp. 124-133. 

~ Hamilton, H.-^Oangdic Fishes (Edinburgh, 1822) 
p. 59. 


murrel fetches a much better price than rohee 
(Laheo roliita)^ catla {Gatla caila), and other carp. 
In the Punjab, there is a popular saying 
' maGlilii kliaiye sol bald sub makhol ’ (the only fish 
worth eating is sol (murrel), other kinds are 
merely an apology for fish). On account of 
heavy demand for the murrel and the ease with 
which the fish can be transported and bred, 
Madras, Punjab and Bombay attempted its 
culture on an experimental scale but without 
success. 

Abortive experiments 

Under the ^grow more food’ campaign further 
attempts are likely to be made to culture this 
fish, so I wish to place on record the results of 
the experiments conducted so far in order to 
avoid disappointment in future. ' 

Madras : In Madras, ‘ The earliest experiments 
in Sunkesula farm wore in murrel breeding. 
Though the eggs of murrel are easiest to collect 
and hatch, the larvae after a certain stage are 
exceedingly difficult to rear on account of the 
specialized live-food they need. Adult murrel 
also thrive on live-food and never keep in 
condition on a diet of artificial food in ponds. 
To maintain a few select breeders in special ponds 
with shallow margins and an abundance of weeds 
suitable for nesting on a diet of live minnows, 
carp and frogs and annually to transplant the 
fry obtained to extensive marshes with rank 
vegetation teeming in worms, insects and frogs 
was found to be the best method of cultivating 
them.’"^ 

In view of the above, the Madras Fisheries 
Department found the turning of the ^ murrel 
fry into a natural shallow swamp with abundant 
vegetation, insect larvae and Crustacea to be 
the best method of cultivating this fish. 

‘ Accordingly an extensive swampy waste (Tbe 
Edurur swamp) about six miles from Sunkesula 
required neither for cultivation nor for the 
culture of other food-fish was reserved as a 
nursery and feeding ground 'for murrel. The 
young hatched and turned out in the swamp . 
are annnally fished and stored in ponds for a 

Anon -^Fepori of the, Committee of Fisheries in 
Madras, 1929, p. 152. 
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regular supply of live murrel to the Kurnool 
market at seasons of the year when fresh fish 
are not available in that inland town.’^ 

Punjab : For results of experiments conduc- 
ted in the Punjab, attention is invited to the 
Report of the Department of Fisheries ^ Punjab, 
beginning with 1926, though the experiments 
were commenced in 1913 in the Sirkiaii tank 
along the Upper Bari Doab Canal about seven 
miles from G-urdaspur and in 1917 at Madhopux. 
The fish spawned successfully every year, but its 
culture proved a failure as the following extracts 
from the reports will show : 

M-adhopur : Here the results are no more 
satisfactory than elsewhere. We can breed 
murrel, but we cannot keep them. In the past 
years Mr Hamid Khan, M.Sc., Superintendent 
of Fisheries, has carried out a large number of 
experiments and recorded most interesting data 
on the life history of murrel from the egg stage 
upwards, but so far as stocking operations go, 
we can record nothing but failures. 

‘ From May to July (1925) 5 pairs of murrds 
spawned in our tanks and various food experi- 
ments were tried with fry set apart for the purpose. 
They were fed on (a) goat’s liver, (b) goat’s liver 
and silk-worm cocoons in equal parts, (c) goat’s 
liver, silk worm cocoons and wheat flour in 
equal parts and (d) on silk-worm cocoons and 
wheat flour in equal parts and growth watched 
and it was found that those fed on goat’s liver 
showed the most rapid and uniform growth, 
whereas those on silk-worm and wheat flour 
proved the weakest of the lot.’ 

‘ Seven hundred and sixty of the more robust fry 
were eventually turned loose in the lower tank. 
This year, in April, the tanks were- emptied and 
only 46 fish varying from 14 in. to 28 in. and 6 
small fry of 6 in. to 7 in. were recovered from both 
tanks. The rest had probably been devoured 
by the bigger ones, which goes to show that this 
is not a fish for stocking waters, unless they 
(waters) are very extensive and the fry have 
plenty of range to escape from the bigger fish, 
which can also find other forms of food.’^ 

‘ The results of the murrel breeding experi- 
ments have been rather disappointing. Two 
pairs spawned during May and June, 1926, laying 
about 2,300 eggs out of which 406 fry only survi- 
ved. These were kept apart in a portion of the 
lower tank. During January and February, 

^ Anon — Report of the Committee of Fisheries in 
Madras, Madi'as, 1929. 

Report of the Departnmit of Fisheries, Punjab- 

1925-26. 


1927, there was a heavy mortality among the 
fry and the adult fish. Almost all the fry and 
27 of the adults died. The dead fish were 
examined by the Superintendent and 'nothing 
wrong was found in them intorimlly or externally. 
The death appeared to bo due to severe cold 
and hail-s bonus which rendered the water very 
cold. One pair of murrel lias spawned on 
20 May, 1927, and if the results do not ])rovc 
any better this year, the experiments with this 
species will be discontinued, and both tlic tajiks at 
Madhopur will be utilized for niahasir lireei 1 ing. ’ 

‘ Again as stated in last year’s re])ort, the 
Madhopur tanks have been cleared of murrel, 
and mahasir have been substituted. Tlui 
remarks contained in our last report with r(\gai‘d 
to the experiments with murrel have been some- 
what misconstrued. It is not so mucJi the ex- 
periments which have been disappointing as the 
fish. We have succeeded in getting tliom to 
spawn each year, and have sent their fry to stock 
other waters, and in so far we have* been success- 
ful, but where our experiments have been dis- 
appointing is that they have led to nothing, 

' owing to the predatory nature of the fish. This 
has taught us an important lesson, viz. that 
species is to be avoided inspite of it, being a more 
or less prized fish for the table. It is not only 
very voracious and predatory, but also a cannibal 
so the less we see of it in breeding tanks tlie 
better. In this we have lately received confirina,- 
tion in a pamphlet issued by the Zoological 
Department of India.’ 

Bombay : Unfortunately, information regard- 
ing fish culture in Izidia has not ydi been caillated 
and codified and in conseiiuenco Dr 8. B. Setna 
conducted further experiments on the culture of 
murrel in the Bombay Presidency. However, 
he did not take long to find out that this fish 
'is not suitable for culture in tanks. In the 
‘Annual Beport of his Department for 1938-39 
it is stated : 

‘ Fingerlings about 2 in. to 3 in. in lengbli of 
this fish were collected from the Moola-Mutha 
river in Poona in May 1938, and 295 niigcrlings 
were liberated in a pond at Vilc-Parlc on Juik'. 2, 

1938. When the pond was fished on April 14, 

1939, 42 murrels wore obtained and it was ibuml 
that the rate of growth had been phenomenal, 
the fish having grown within ten niontiis from a 
size of 3 in. to 19 in. This amazingly rapid 

^ Report of the Department of Fisheries, Punjab, 

1926- 27. 

Re 2 }orl of the Depaiiment of Fisheries, Punjab, 

1927- 28. 
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growth encourages the hopes that it might be 
possible to introduce and breed murrels on an 
extensive scale in the fresh water fisheries in 
this province. Before any attempt on an 
ambitious scale is, however, made to introduce 
fingerlings of murrel elsewhere in the province 
it will be necessary to determine how far Moola- 
Mutha river will be able to provide the required 
supply of fry. The amount fetched by the sale 
of fattened 'Hiurrels from the Vile-Parle tanks 
was Bs. 10.’^ 

In the next Annual Report (1939-10) the 
opinion is changed, for it is stated : 

‘ The growth of ‘murrel was not on the same 
satisfactory scale as recorded in last year’s 
report. Two hundred and fifty murrel finger- 
lings obtained from the rivers near Poona in May 
1939 were introduced in the same tank as was 
used for stocking 'murrel in the previous year, 
in July 1939. The pond was dragged after 7 
months in Pebriiary 1910. Their growth was 
scanty and their size dimutiitive. The only 
explanation of this unsatisfactory growth is 
that no Megnlo'ps fingerlings were introduced 
together with the murrel as in the previous year, 
when the Megrilops must undoubtedly have 
served as food for the murrels. The observa- 
tion shows that the successful and paying 
cultivation of murrel depends largely on natural 
live food, as has boon conclusively established 
by the investigations of the Madras Fisheries 
Department. The hopes expressed last year 
of a bright future for the cultivation of murrel 
were unfortunately not realized during the 
year.’- 

Conclusions drawn 

The results of the experiments conducted in 
Madras, Punjab and Bombay make it abundantly 
clear that under ordinary circumstances the 
murrel is not a suitable fish for culture in ponds 
and tanks, hut marshy areas, unsuitable for the 
culture of rohee, catla etc. could be used for the 
fattening of the murrel on account of the abund- 
ance of natural live food in them. If it be 

' Anrmcd rejiort of the Depart ntent of Industricn, 
Fisheries Section^ Bombay, 1938-1939. 

Annual report of the Department of Industries-, 
Fisheries Bcctioii,, Bombay, 1939-1940. 


intended to culture 7nurrel in tanks, arrangement 
must be made before hand to provide it with 
sufficient live food in the form of frogs, minnows, 
insects, etc. so that it finds no excuse to turn 
into a cannibal and devour its young ones. In 
this connection, attention may be invited to 
the culture in the southern regions of the United 
States of the bluegill siiiifish (or bream) and of 
the carnivorous fish, largemouth black bass, 
in the same pond : 

^The bluegill snnfish (or bream) is the perfect 
pond forage fish for the southern states. It 
multiplies fast, and is good to cat. A fertilized 
pond will support a large number of adult 
sunfish weighing around half a pound, an 
ideal size for frying. From one pond I caught 
15 in 30 minutes — about as fast as I could bait 
the hook. ^ 

‘ A new pond, after fertilizing, is stocked 
with exactly 1,500 snnfish fingerlings per acre. 
During the first year each pair of sunfish will 
produce about 1,000 young. Unless these new 
fish were held down in numbers, there would be, 
within a year, 3,000,000 little sunfish per acre. 
Here the carnivorous fish enters to complete a 
stable food chain. The choice for the southern 
regions is the largomoiith black bass, a hardy, 
fighting fish. For every 1,500 sunfish, 100 bass 
fingerlings are stocked. Fewer bass may fail 
to keep the sunfish population within bounds ; 
more may annihilate it entirely.’ 

^ One year after stocking, a pond is usually 
supporting the maximum weight of fish for the 
available food, which means in a well-fertilized 
pond as much as 600 to 600 lb of fish per acre. 
Of this total weight, between 150 to 200 lb. 
per acre will bo bass— three to four times as 
many bass as the best natural lake you ever 
fished.’ 

Unless a similar association of murrel and of 
another rapidly multiplying fish is established 
for Indian waters, it will be, in my opinion, a 
waste of time to culture 'murrel in ordinary tanks. 
It may be noted in this connection that the 
Chinese, the ancient and the best farmers of the 
world, arc not culturing this fish for reasons 
indicated above. 

^ Header's Digest, February 1945, p. 84. 



THE PROBLEM OF ESTIMATING THE SURPLUS OF A 
LIVE-STOCK CROP 

S. S. Prabhq 

Imperial Council of Agricultural Research 


W ITH the phenomenal increase in the 
demand for meat and the difficulties of 
adequately supplementing the indi- 
genous supplies through import, India faces yet 
another war-time problem, viz. how best to take 
full advantage of the existing meat resources of 
the country, without unduly depleting the live- 
stock population. 

Live-stock disposal policy 

It is realized that the animals required for 
meat would form a fairly large number and any 
policy of live-stock disposal decided upon now, 
is bound to be reflected in the live-stock and 
agricultural economy of the country as a whole, 
in post-war years. It is of prime importance 
then, to shape our live-stock disposal policy now, 
in such a way, that no denuding of basic live- 
stock population (by which is meant the 
minimum number needed to keep the agricul- 
tural economy in equilibrium) would occur in 
post-war years. 

Ideal aimed at 

The Government of India along with provincial 
and state Governments have shown full aware- 
ness of the gravity of the live-stock position and 
have instituted prompt measures to bring it 
under control by restricting export and fixing 
minimum ages for slaughter. These measures 
in themselves should go to ease the live-stock 
situation in the country to some extent by 
ensuring conservation of the young and breeding 
stock the nucleus round which centres future 
population growth. It is, however, feared that 
the ideal aimed at may not be fully realized in 
practice and that a certain percentage of basic 
productive animals are likely to be slaughtered 
along with really unproductive ones. Our aim 
is to see that the former are kept down, as far as 
possible, to a reasonably low level ; which can 
be done by determining in advance estimates of 
diflerent kinds of live-stock that can safely be 
slaughtered in a given area, in a given interval 
of time, and further taking precautions to see 
that these do not include the young and basic 
productive stock. 
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Live-Stock estimates 

It is understood that certain provinrhil 
governments are preparing with the help (j(‘ their 
respective veterinary and animal Jiusbjuidry 
departments, estimates of animals available for 
disposal at the end of a given interval of tinui. 
The purpose behind these estimates is to check 
indiscriminate slaughter and provide a sale 
basis for a sound disposal of live-stock. There 
are certain drawbacks in all estimates of this 
type that purport to predict in advance probable 
surpluses on the basis of certain assumptions 
that may not be strictly true or valid. The 
purpose of this article is to clearly bring out what 
these assumptions are, so that duo notice may be 
taken of them and suitable allowances made in 
working out live-stock surpluses. 

Live-stock surpluses 

Surplus is only obtained when it is intended 
to keep a growing population ‘ static ’in numbers 
or at a constant level. It is important, therefore, 
to decide first what these static population levels 
are for given areas. This can be done by the 
live-stock officers concerned who are in full posses- 
sion of all relevant information on the subject. 
Surplus is that number which exceeds the 
static population number, after taking into 
account the mortality rates both in new horns 
and original animals in the population. In 
practice, surplus refers to only the adults in the 
population. It has to be emphasized that an 
estimated surplus would occur only at the end 
of the interval of time for which it is calculated. 

As the surplus is caused through reproduction, 
it is further essential that the interval for which 
the surplus is being estimated be so fixed that it 
covers (1) the breeding season, when present and 
(2) the average time taken for producing young. 

To be on the safer side the interval can be 
suitably adjusted to include the average interval 
between time of delivery and next fertile service. 

Determination of population growth 

Exact formula for determining increase or 
decrease in population numbers at the end of a 
given interval is known and is applied to human 
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SELECTION, PREPARATION AND MANAGEMENT 
OF FISH NURSERIES 

S. L. Hoba, D. Sc. 

Director of Fisheries, Bengal 


F or tbe success of any soheiue of rural 
pisciculture, it is of paramount importance 
to ensure a regular supply of fish-seed for 
cultural operations. As the Indian carp, unlike 
the European carp, do not breed in ordinary 
tanks, the question of fish-seed supply in India 
presents certain difficulties. The trade has, 
however, solved this problem, so far as Bengal is 
concerned, by collecting spawn from rivers and 
bundh-type of tanks and raising it to the fry stage 
by keeping it in specially prepared nurseries. 

Procuring and stocking fry 

Only in the case of bundh-type of tanks, are 
eggs collected and hatched iu hatcheries before 
transferring them to nurseries. Where the 
spawning grounds of fish have not yet been 
located there is a universal practice of obtaining 
fry from the rivers, flooded fields and channels 
and drying up pools and transferring them to. 
stocking tanks for cultural purposes. This is 
an expensive and undependable process, both 
in the matter of procurement and transport of 
fry, but it has the advantage that selected fry 
can be stocked and once stocked their mortality 
rate is low. If, on the other hand, spawn be 
available, the same results can be achieved by 
keeping the larval forms in nurseries and raising 
them to the desired size through fertilization 
of the pond. The advantage of setting up 
regular nurseries is that large stocks can be 
raised in close proximity to the areas selected 
for fish farming thus eliminating excessive cost of 
fry and transport and ensuring the availability 
of stock when required. 

To step up fish production, most countries 
induce fish farmers to cultivate their ponds by 
giving them fry free or at a subsidized rate. 
^ Such a proposal, if made for any part of India, 
would necessarily mean the maintenance of 
' large stocks of fry for distribution purposes. 
This could only be possible by establishing 
Government fish-seed farms. It must, however, 
be borne in mind that the younger the fry the 
easier it is to transport it in bulk. Raising 
it to the desired size later can be achieved through 
the practices described below. 


Fish seed-farms or nurseries 

The larval forms and young fry require shallow 
warm water full of microscopic organisms on 
which they feed. It is, therefore, evident that 
shallow tanks, which dry up for a part of the year, 
are most suitable for setting up nurseries. The 
bottom of such ponds, when dry, should be 
ploughed, heavily manured and, if possible, a 
short leguminous crop be raised on it for green 
manuring. One great advantage of such a tank 
is that all predatory fishes, such as sol, saul, 
lata, chital, flialoi, boal, etc. can be removed. 
Its embankments should be so mended that 
voracious fish do not find access to it. 

Manuring nurseries 

The common and cheap manures to be used in 
nursery tanks per biglia area are cowdung, 
two baskets ; stable refuse and poultry manure, 
two baskets ; oil-cakes, ten seers ; green grass 
bundles, two mds. ; etc. As each pond has an 
individuality, it is difficult to suggest a standard 
quantity of material applicable to all cases. It 
is desirable,therefore, that the material suggested 
here should be applied gradually so as to avoid 
too much harmful pollution. 

After fertilizing, tlie water takes a delicate sea- 
green opalescence from the myriads of plankton 
and later the growth of organic matter should be ^ 
so maintained that it should become impossible 
to see more than 10 inches below the surface. 

‘ If the farmer can see his hand a foot or more 
down, it is time to add more fertilizer. No other 
test is needed. The plankton by the way 
prevents the fish from seeing the fisherman or his 
boat Chemical manures, such as ammonium 
sulphate, saltpetre, ammonium superphosphate, 
etc. can be used with great advantage. If 
sewage or washings from a cattle farm could be 
drained into the pond, the result will be good 
but careful watch must be kept that there is no 
pollution. It will be advantageous at this 
stage bo introduce some chala fish in the nursery 
to feed on excess growth of plankton. They will 
fatten quickly and should be removed after 
10 to 15 days, and after that spawn should be 
introduced. When the fish are growing, it will 
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be better to net tlie pond occasionally a&er 12 
to 15 days of tbe liberation of tbe spawn without 
actually taking out the fish. It will help to 
dissolve the manures and give exercise to the 
young fish. 

Eradication of predatory fishes 

It is not absolutely essential that a nursery 
pond must naturally dry up for a part of the year. 
A shallow pond from which all predatory fishes 
can be excluded will do just as well. After 
thorough netting and proper manuring, it should 
be allowed to settle and then the spawn intro- 
duced in it. The eradication of predatory fishes 
may present a difficult problem and, therefore, 
it is advisable that the water be baled out or 
drained and the bed exposed to the sun’s rays 
so as to make sure that, all voracious fish have 
been exterminated. Wherever possible or 
practicable a fine-meshed wire netting about a 
foot or so high should be placed round the tank 
to prevent predatory animals getting access 
into it. Ducks should not be allowed on such 
tanks as they are destructive to fish spawn. 
A nursery pond one higha in area (one acre— 
three bighas) and 4 to 5 ft. deep can be used 
for rearing one kunha of spawn containing 
approximately one lakh larval forms provided 
proper manuring is done and attention is paid 
to the health and welfare of the young. If at 
any time the water-level in a nursery tank falls 
below 2 ft. in depth and water has to be added 
to it from an outside source, care must be taken 
to prevent the introduction of predatory animals 
. by placing wire-netting of a suitable mesh in the 
passage of the inflowing water. 

F/Utch baby fish in nurseries 

The nursery tanks should be carefully watched 
from the time the spawn is put in. If every- 
thing goes well, the young fish will come up to 
the surface regularly every inorning at an early 


hour and continue swimming just below the 
surface till 8 to 9 a.m. when they should go down. 
This they do in order to warm themselves after 
the chill of the night, and hunt for their break- 
fast animalcules. ' If they do not go down after 
the sun is well up, it must be presumed that 
there is some mischief, i.e. there is either an 
enemy at the bottom, or there is not sufficient 
food for all of them in the water, or there has 
been a transformation in the character of the 
winter which they do not like. The remedy in 
such a case is to drag a net in the tank at once 
and ascertain first of all whether there is any 
predaceous fish or other enemy below. If so, 
the fry would be all right after the removal of 
the enemy. If no enemy is discovered, then 
some of the fish should be removed to another 
tank to relieve the over-crowding, and, if even 
this does not prove efficacious, it must be pre- 
sumed that the water is not suitable for the 
growth of fry and the remaining fish should bo 
removed to another tank. It is generally 
found sufficient to drag the tank several times as 
thoroughly as possible to alter the character 
of the water for the benefit of the fry. 

Raising fry in nursery ponds 

Fry of a size not exceeding an inch can be 
grown in nursery ponds referred to above ; 
but to obtain better results, it will be necessary 
to transfer th m into larger nursery tanks so 
as to grow them to 3 to 6 inches in size before 
planting them finally into rearing tanks. In the 
larger nursery tanks a higha of space should bo 
sufficient for about 50,000 to 1,00,000 fry 
according to the food store in the pond, but with 
the growth of fishes, their space and food require- 
ments also increase, so a correspondingly larger 
area should be provided for them. Repeated 
transplantation of fishes from pond to pond leads 
to better and healthy growth, provided fishes are 
carefully handled at the time of transfer. 
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INTRODUCTION For our guidance eoiieerii'ing tlie construction, 


rr HERE is a great movement in India at 
J present for the construction of iiuiltipurposes 
dams across several of our main rivers, the three 
])riiicipal objects being (i) Flood’ Control, (ii; 
irrigation, and (lii) Hydro-electric power. 
No one disputes that India can be saved from 
lot of misery and poverty, from which it annually 
suffers by the flooding of some of its more 
turbulent rivers. For raising a much larger 
quantity of food grains for its rapidly increas- 
ing population, everyone will admit that vast 
arid areas lying fallow at present must be 
brought! under cultivation througli irrigation 
projects. Indiistraiisation of India is also 
urgently needed and owing to the limited coal 
resources of the country, it is absolutely essen- 
tial that hydro-electric projects on a vast scale 
should be undertaken in the country. While 
all this has been fully realised by the autho- 
rities dealing with post-war planning in India, 
it has been lost sight of that these very rivers 
form the most valuable fisheries resources of the 
country which should be given equivalent con- 
sideration to that given to all other water uses. 
It has long been realised in Europe, America, 
Japan and other advanced countries that before 
obstructing any waterway containing commer- 
cially important fishes, surveys of the fisheries 
resources should be made by qualified experts, 
to parallel engineering surveys, over a minimum 
period of five years, or sufficient to cover the 
life-eycies of all economically important fishes 
concerned. It should always be borne in mind 
that the development of fisneries in India has 
a special role to play in the balanced nutrition 
of the Indian people. In this connection refer- 
ence is invited to the following recommendation 
made by the Famine Inquiry Commiss‘on{i) : — 
In India, where the per capita intake of 
meat and milk is small, fish has special im- 
portance a^ a supplement to UUalanced 
cereal diets. The present supply of fish is 
totally madequate ; the development of fish- 
^eries is one of the most promising means of 
mpromng the diet of the people . ' ' 

Commiision, Final K«p<jrt, 


of dams and of safeguarding against any pOS* 
sible deterioration of river fisheries, the follow- 
ing quotation from Veblen (The Instinct of 
Workmanship) seems very appropriate : — 

“ Virtually all thoughtful persons will' 
agree that it is a despicably inhuman thing ^ 
for the current generation ivilfully to make\ 
the way of life harder for the next genera-, 
tion, whether through neglect of due provi- 
sion for their subsistence and proper train-, 
ing or through wasting their heritage of re- 
sources and opportunity by improvide^it greed 
or indolencel’ 

River fisheries are a great heritage from the 
past and, in the interest of the future genera- 
tions, should be judiciously exploited with due 
regard to conservation, if not augmentation, of 
existing resources. In India, where carp do 
not breed in ordinary tanks, fish-seed for cul- 
tural operations are obtained from rivers an- 
nually and this ultimately leads to the pro- 
duction of several lakJv^ maundst; of fish from 
tanks distributed all over the country. In their 
lower and middle reaches, the rivers provide 
a passage for migratory fishes, either from the 
seas or estuaries or from one part of the river- 
to another, to reach their spawning grounds. In 
their higher reaches, they are reservoirs of our 
principal game fishes, such as Mahseer, Indian 
Trout, etc., which also migrate into shallow waters 
for breeding purposes. Thus any obstruction to * 
the passage of a migratory fish up a river 
would constitute a great menace to the conti- 
nuance of its fisheiy and in most of the civilised 
countries any obstruction is illegal unless an 
adequate provision js made in the structure 
for the passage of the fish. 

PRESENT POSITION IN INDIA 

Besides the construction of a large number 
of new dams that are under contemplation, 
several exist already and it is a of deep 

regret that none of the existing danj^^ possesses 
an eff ective fish pass Dr. Bay 

1945, page 220, 
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in the sixties of -the last century fennel that 
the construction of anieiit-s across the rivers 
of Madras had resulted in the det eriorat on of 
their respective fisheries and qiiite recently 
Dr. D'. W. Devaiiesen has shown (^) that the' 
Hilsa fishery in particular has deteriorated 
still further in the Godaveri, the rDstna aiid 
the Cauvery. In the Punjab, Dr. Hamid Khan 
has shown(^) that 

‘‘ The efect of inefficient fish ladders in the 
Titnjdb is l)eginnmg to he felt in the higher 
reaches of the rivers and there seems to he no 
doiiht that as a result of it the stock of fish 
in the Punjah rivers has decreased very con- 
siderahly during the last fifteen or twenty 
years.’ ^ 

Seeing that this natural source of food of very 
high biological , value was bemg ruined before 
oiir very eyes through lack of foresight and 
technical knowledge of the problems iiivolv.ed, 
the writer raised the question of fish passes at 
the meeting of the Fish Committee of the Im- 
neriai Council of Agricultural Research in Octo- 
ber 194:1’. On the recommendafon of the Com- 
mittee/the Governing Body of the Council re- 
quested 

‘‘ all provinces and State Governments to 
give due consideration to the fishery resources 
of the waterways^ and that before starting 
construction of a dam or other types of struc- 
lure proposed in any hasin containing migra- 
tory fishes, surveys of fishery resources should 
he carried out by an expert with a view to 
making proposals to safeguard the. interest of 
the majority of economically important fishes 
of the area. It was further recoynmended 
that as fish-ladders in some provmccs had 
proved to he unsatisfactory, they should he re- 
placed hy more suitable devices fo safeguard 
fish populations. Similar measures should 
also he introduced in other provinces where 
they did not already exist. It was also sug- 
gested that fishing should he prohibited with- 
in one mile of the lower reaches of a 

It is extremely unfortunate that the authori- 
ties coiicernecl with the planning of d'ams and 
weirs have paid no attention to the very sound 
and practical recommendations of the Iinper’al 
Council of Agricidtural Research. The Coiiii- 
jcil, however, realising the great national import- 
ance of riverine fisheries consulted the Central 


Board df Irrigation with regard to the staiidardi- 
zatioii of fish passes and in eonsultation witti. 
this body decided that before the engineers could 
plan a standard fish pass, the fishery biologists 
■must supply tlieih with detailed infonnatioii 
regarding the bionomics, particularly pertain- 
ing to movements (capaehy for leap'ng and 
swimming against a swift current), lite-his!oihes 
'and varieties of fish to be dealt with iti the 
various river basins of IiicVm The Council, 
therefore,' sanctioned a small scheme which came 
into operation from the 1st Miay, 194(). Even ai; 
a very early stage of these ijivestigations, it 
became clear that an experimental ‘‘ Fish Pa^s 
was a necessity and the Council very kindly 
.accept kl the proposal and prov ded funds for 
its eoiistriietion. Such an experimeJital lish 
pass is now under .constriietiou at Galsi, the 
.seat, of the River Research Intitnte, Bengal, 
under the k'lid supervision and direction of 
Dr. N. K. Bose, its Director. The fish pass will 
have an adjustable slope so that movements ot 
fish through d.fferent velocities can he deter- 
mined. , Ciifortunately, the official recl-tapism 
caused delay and the pass could not be got 
ready until afier the monsoon when the migra- 
tory instinct among fishes, parliciilarly for 
breeding, is well pronounced'. Jiow(ua‘r, thci 
records kept throughout the year will be of 
value in elucidadug the behaviour of fish during' 

, seasons. 

POSSIBLE LINES OF RE.P.EAROH ON 
FISH-WAYS 

After drawing up a programme of fish 
survey above and below the Anderson Weii* ^ 
the records of data collected from the fisher-' 
men regarding the migration of various fish; 
before and after the construction of tlie Weir^ 
a'nd data obtained through direct observation' 
of the movements of Eilsa during the monsoon, . 
I left for the United Kingdom to “attend the ’ 
mee!mgs of the Royal Soc’eiy Empire Scientific, 
Gciiference and the British Commonwealth. ■ 
Official Scientific Conference in dune-July." 
Fortunately, at one of the aerodromes Prp- 
fessor^M, N. Saha directed my attention to 
an article ('*) by Dr. Maurice Burton, entitled 
‘ Speed in Water On arrival in London, ' 
I obtained a copy of the paper and directed 
attention of the Technical Assistant under the 
Scheme to tliK article, since it had a direct’ 


(2) Current Seienee, XI, 1942, page 398. 

(2) Bombay Natural Historical Society, XL'I, page Sol, 1940. 
London news of May 25, lOifi, page 572. 



tea'Hirg on tlie problem we htld set out to iu- 
vesti«'ale with. regard to the bionomics of Indiaai 
.fisJies., lie in reply wanted me to purchase for 
liim a “ fish-o-meter ” and to consult some 
literature for him in the British Museum 
(Natural History) which was not available to 
him ill India. With regard to fish-o-meter ”, 
h made enquiries from Professor J. Gray, F.R.S., 
of the Cambridge University, whose classic work 
oil the movements of fishes and other animals 
is well known. At the same time, I explained 
to him my jiroblem in India. He very kindly 
sent me the following reply in his letter, dated 
Hie (^th duly 1.946 : '' 

smpcci that u ^fish-o-meter^ is m 
' instrument (immied •ma7iy years ago .hy a 
' Frenchman) for measuring the rate at which 
' u fish can run oid a line when the tension of 
the line is known. If this is so, 1 do not 
think you will he able to huy one ready made 
ill (his country, although it could not he 
tlifjkuU to hav4 one made to one’s own design. 
From a praoiioal standpoint there are, how- 
. <iver, various difficulties attached to its use, and 
■slill furiher trouble in applying the results 
Jo the practical problem of finding out the 
maximum current at which a fish moves in 
nature. The cemdifions of water flow in 
<i natural river are so complex that it is im^ 
. possible to design laboratory experiments 
■ which give any real guide to fish pass con- 
. 'Sfrndion. The Belgian engineer Denil pub- 
. , lished some interesting observaiioyis and the 
hist, of Gwil Engineers did some work on 
similar lines a few years ago. 1 can give 
you these references if you would care to 
have them, but 1 think you will find that the 
' design of fish passes is essentially empirical 
mid noi based on any accurate knowledge of 
the power output of the fish. Fryce-Tannanl 
(at the Ministry of Fisheries) is the expert 
on fi.sh pass desig^i for Balmon in this conn- 
' try.” 

, rryeo-Tannatt'’s Fish Passes (Edward 
Arnold ,& Co., London, 1938) is a publication 
well known to irr'gation engineers even in this 
coantry. In the preface to this work, Pjyce- 
'J’annatt has stated : 

“ The designing of a fish pass is fraught 
mill uncertainty, because it, is almost impos- 
' sihle to prophesy the behaviour of fish and 
, ignite m 2 )ossible to mticipate the vagaries of 


, water. ^ The subject involves a working know- 
ledge of hydraulics ; and, while hydraulic 
engineers conversant with the habits and re- 
quirements of fish are rarely to be found, the 
■ rides and assumptions of hydraulics them- 
selves are apt to be disconcertingly upset when 
applied to ike functioning of a fish pdss. 
The subject is by no means within sight of 
finality. There is indeed much about it yet 
to be learnt and unlearnt.” 

On tlie termination of the Conference, I went 
to consult literature in the British Museum 
(Nat. Hist.), where Dr. E. Trewavas, at my .re- 
quest, had kindly taken out some works, parti- 
cularly the contributions of the Belgian en- 
gineer Denil, on the subject of fish nioyements. , 
The more and more 1 read of the literature on 
Fishways, tiie less and less competent I felt of 
guiding research on this very important aspect 
of the future economic life of India. I arrang- 
ed a meeting with Professor Gray and went to 
Cambridge to discuss in detail the programme 
of work that could be clone in India. We had 
a very ■m''erestiiig and fruitful discussion and. 
subsequently in his letter of July 23, 1946, 
Prof. Gray wrote to me as follows — 

1 was vc 7 'y 7nu'ch interested in our 7^ecent 
conversation concerning the possibility of con- 
serving the river fisheries of India by taking 
advantage of rece^it work on the mechanics 
of fish movement and design of fish passes . , 

As J explained to you, the whole problem 
should be tackled at once, and every endeavour 
made to take advantage of recemt 7wsearck 
I am quite clear that the first step should be 
the construction of a nwnker of relatively 
straight channels down which water flows 
at a knoion velocity. These channels could 
he used as direct test for velocity of current, 
up which fish of known speoies, sex, etc., can 
swim. Observations of this type woidcl be 
a most valuable guide to .subsequent and more 
carefully controlled loork which might involve 
more complicated apparatus. 

One of the difficulties in connedion with 
work of this type is the way in which purely 
biological problems hr gin to involve quite a z, 
high standard of physical and hydrodynamic^l j 
knowledge. Woilc on these lines lias been"' 
going on in my department for some years, 
and we should be extremely phased if yon 
eared in make use of our experience in connec- 
tion with very important practical problems.. 



which arise in India. 1 would suggest 
if you have a student or official, who wdl he 
in charge of the preliminary work on the water 
channels mentioned above, he might well come 
here for a few months during the of season. 
IFe could then see that he has first hand ex- 
perience of the type of work heing done here, 
and he could see the types of fish passes which 
are being constructed in this country. It 
would, I thinky be useful if, for example, he 
could fainiliarise himself with the Houssay- 
Ilagnan apparatus for determining the speed 
at which particular fish can swim against a 
k7iown resistance^ We could probably arrange 
for one of these instruments to be built in the 
workshop here, if necessary. 

“ I was extremely glad to have the oppor- 
tunity of hearing ahoiit your problems 
India and, as I have said before, I shall be 
only too delighted to give yonc any assistance 
1 can either personally or by means of this 
department.^ ^ 

Professor Gray’s most helpful imd practical 
suggestions were conveyed to the Secretary, Im- 
perial Council of Agricultural Eesearch, and 
a request was made that the Technical Assistant 
under the Scheme, who will liave gained some 
knowledge and experience of the problem should 
be permitted to go to Cambridge and work under 
Professor Gray’s guidance and supervision. The 
matter was considered by the Fish Commiiiee 
and unfortunately the proposal was not accept- 


It was fortunate that at one of the Official 
Dinners in London, Mr. J. E. de Watteville, 
Secretary, Fisheries Bivia'on, Scottish Home 
Department, was seated next to me. In the 
course of our talk, he informed me that con- 
siderable amount of research and experimenta- 
tion is being carried on in Scotland for the 
staiidardi 2 iation of Salmon and Trout passes to 
be constructed in hydro-electric dams. I re- 
quested him to put me in touch with the workers. 
Through his kindness, I received the following 
extremely useful eommumcation, dated the 
22nd July, 1946, from Mr. P. K. €. Macfarlane 
ef the Fisheries Division : 

BIr, de WattevUle has told me of your 
meeting, with him in London last week and 
iff your mterest m fish-piss 


‘‘ Over the pass twenty years or so, we ham 
had considerable experience of problems con- 
nected with passage of salmon at hydro^ 
elecric power development dams of various 
heights, upio 74 feet. Our luims are all of 
the pool-to-pool type. In mne ams the con-^ 
nection between adjacent pools (ukes the form 
of a submergrd orifice ; in others, the over-fall 
weir is employe-d. Where the submerged ori- 
fice is-used, we consider that the step between 
pools shoula md exceed 2 ft. for ike over-fall 
wck, il should be Imitcd to IH-'m. or less. 
The most important part of any fishway is the 
lower entrance, which should be so sited as 
to provide the greatest aitractiikn and the easi- 
est access to fish arrivhig at the obstruoHon. 
Where passes arc required to be of consider., 
able length, enlarged restmg should he 
incorporated at intervals. 

‘‘ Wc have tm fishways of rather unusual 
construction. In these the pools rise spirally 
inside a concrete tower .landing within the 
reservoir. To allow for the varying level of 
the reservoir, each of the upper potds is pro- 
vided with a shice-eonlrolkd mifke giving 
direct access to the reservoir — a provision 
electric dams, when ncmxsarg. The louur 
end of each of these fishways runs through a 
tunnel at the base of the dam to the pool where 
the fish cofigrcgate an Ike downstream side. 
These pas.^tes work well h pruHicc, and the 
design is suitable where condUhtis are such 
as to make the more normal method of con- 
struction impmctkable or unduly difficult. 

If you have not already got a copy, I think 
you would find it most usefid to 'have the 
Report of the Committee on Fish-Passes % 
issued by the InsHlute of Civil Fnghmrs in 
3,942 and published by WiUim Clowes <C’ Sons, 
Ltd., Axtell Mouse, Warwick titreet, Regent 
Street, London, W.l. This research was. 
carried oud under the direction of Professor 
C. M. White, Imperial College^ South Ken- 
sington, and I am sure you would find it par- 
iicularty helpful if you could arrange to have 
a talk with Mm on the subject. 

“ 1 would also suggest that ytm might care 
to get in touch direct with Dr. John Bmy, 
'North of Scotland Mydro-Mlecirie Board, 16 
Uofhesay Terrace^ Edinburgh^ who is con- 
cerned in research in connection with modern 
pMpass desim m Mdf of the Bmrd. I 



have spohcn to Dr, Berry about your interest 
in the subject and lie would be very glad to 
lipar from you, 

“ If there are any specifie points of detail 
on which I could be (If asmtamce to you, please 
let me Imowl^ 

After the Conferences, the time ?it my dis- 
])osal was so Ksliort/and arrangements had .been 
previously made to visit certain centres of fish- 
eries research that I could not arrange to meet 
Professor C. M. White in London and thus 
missed a valuable opportunity^ to gain know- 
ledge about the problem. However, I wrote 
a letter to Dr, John Berry, who in his letter 
of the 2nd August, 1946, inter alia stated 

■ Mr. Macfarlane will have told you, 
1 have been personally interested for many 
years in the design of ph passes, and indeed 
in all aspects of freshwater fishery develop- 
ment, But so far as the activities of this 
Board are concerned, no new passes have yet 
hecn constructed, although we are pressing 
jon with research and design. The Board have 
h safeguard the valuable salmon and trout 
fisheries throughout the north of Scotland in 
' wKkh they are now responsible for the erec- 
tion of a very large number of hydro-electric 
dams, aqueducts and other works. The prob- 
lem of fish pass design is therefore one of im- 
portance to us/' 

Dr. Berry very kindly sent some drawings 
of an experimental pass in connection with which 
further tests have yet to be carried out shortly 
on a larger scale. He also suggested to Messrs. 
Glenfield and Kennedy of Kilmarnock to send 
to me a blue print of a new fisb lock, a model 
of which was demonstrated by them recently 
ill the United Kingdom. 

The readiness with which experts were willing 
to help and supply information in their pos- 
session was my most pleasant experience- in 
the United Kingdom. It was extremely un- 
fortunate tjhat I had no time tp pursue- the 
sfubjeet further tp inspeclj tiie various 
constructions. However, the following facts 
have become impressed on my mind which have 
some significance for the prevailing apathy 
towards fish passes- in India :-r 

(i) Since the sixties of the nineteenth 
century, there have not only Icoral 


restrictions, but effective checks, on the eree- 
tipn of obstructions in salmon and. trout 
rivers in the United Kingdom. . 

(ii) Owing to the legal restrictions refer- 
: red to under (i), it became incumbent on 
. waterways engineers to carry out research 

regarding the designs . of ' the most suitable 
and cheap fishways. 

(iii) For a small country, like the United 
Kingdom, with only a few small rivers what 
an amount of research is being conducted 
on the improvement of old fishways or the 
designing of new 'types. 

(iv) Considerable amount of research pre- 
cedes the construction of a dam and research 
on fishways is regarded as essential as other 
surveys, engineering, geological, etc. 

RESEARCH FACILITIES IN INDIA 

111 the absence of any legislation in India 
against the obstruction of passage of. migratory 
fishes, the irrigation and hydro-electric en- 
gineers have not troubled to pay any atten- 
tion to the fishery resources of the rivers or 
to the movfements ’ ther^n of economically im- 
portant fishes, with the result that even where 
the fish passes exist they merely serve as traps 
and not effective passages for the migration 
of fish. From enquiries made from a number 
of irrigation engineers in India, it has been 
ascertained that there is not , a single engineer 
who has specialised in the designing and epn^ 
struction of fish passes under Indian condir 
tions. The information supplied in VoL 3, 
No. 3 of The Central Board of Irrigation 
Journal (July 1946, pp. 159 — 168) regarding 
the researches being conducted at the various 
irrigation Research Institutes painfully r-eveals 
that nowhere research on fish-passes is con- 
ducted, though for the conservation of Iiiidia's 
extensive riverine fisheries free movements of 
migratory fishes is of the utmost importance. 
It would, therefore, seem of considerable nation- 
al importance that some suitable in^igation en- 
gineers and fishery biologists with considerable 
local experience should at once he sent. abroad 
to study the problems presented by the con- 
struction of dams and the measures that should 
be adopted to overcome thqm. . It jsrtime. that 
some Research Institutes should take up active 
research on fish passes. * Till we are ready to 
.safeguard tlie fishery interests, of a river, it 
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will be a national calamity in the long rnn to 
obstruct the passage of ecnomically import^t 
migratory fishes. ' 

In this article, I have dealt with the subject 
of dams and fisheries in a general way, but in 
the next article I shall deal specifically with 
The Tista Project, of which an account is pub- 
lished in the July 1946 issue of the Central 
Boari of Irrigation Journal, 
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FOOD CRISIS AND FISHERIES* 

S. D. HORA, 

niRliCTOR OF FISHERIKS, liKNOAL 


to the prevailing' food situation in the 
country, it is heartening that Mahatma Gandhi 
has directed attention to the fact that fisheries con- 
stitute a basic food industry. In times of emergency 
like the present, it is imperative that this source of 
food should be utilized to supplement the deficiencies 
and failures of crops and foods from the land. When, 
owing to malnutrition, resistance to diseases is 
diminishing, emphasis must also be laid on the fact 
that most of the aquatic foods are almost a perfect 
balance of the imi^ortant nuti-itional factors, such as 
proteins, vitamins and minerals. There are cases on 
record that during famines in the past in certain parts 
of India thousands of lives were saved by the addi- 
tion of fish as an article of normal diet. 

Thomas in his famous work “Rod in India”, 
published in iS8i made a special reference to the 
role of fi.sheries in the famine of 1877 and pleaded 
for the development of riverine and marine fisheries. 
Again, Edye in his “Report on the Fisheries of rhe 
United Provinces” published in 1923 stated : “In the 
scarcity of 1919 at the Bijainagar reservoir near 
TVIahoba I saw a village community turn out and 
catch without difficulty enough big Rohu to give 
every man and his family an ample and much needed 
meal.” He then expressed the opinion that “A 
identiful supply of Rohu (with Naini and Cdtla) in 
these reservoirs will form a valuable food reserve in 
times of .scarcity and famine. At these times food 
becomes very scarce in May and June, when owing 
to the monsoon failure, which has caused the famine, 
the reservoirs are mostly reduced to a few small 


* Adapted fom a talk given at the Rotary Onb, Calctitta, 
on 26-3-^6. 



pools, and the fish are easily netted ont”. It 
is a common pi-actice with the people of the Klinlna 
District to g'o out fishing in the vSundcrbans in 
times of scarcity and famine and thereby supplement 
their meagre produce from the latids. It is thus 
clear that in India fish has vservcd as a stand by in 
times of scarcity and famine in the past, though 
organized attempts such as are now’ suggested b>' 
Mahatma Gandhi, have not hitherto been made either 
by the Governments or the peoples in India. 

Mahatma Gandhi has now stiggested, in his letter 
of the 2ist Febmary 1946 to the Viceroy that “Fish 
abounds in the seas around the coast of India. The 
w^ar is over, there are innumerable small and medium- 
sized vessels which w'cre used for doing' pati'ol and 
guard duties along our shores for the last five years. 
The R.I.N. could ai'range about staffing these, with 
the Department Qf Fisheries giving all assistance. If 
everything and anything can be done during a wai* 
why not peace time war effort? Dry fish does not 
even form part of the normal diet of a great number 
of people -who are very poor — that is when it is avail- 
able and they can afford to buy it.” 

Mr Abell in his reply of 26th February 1946 on 
behalf of the Viceroy stated, “Only a day or two 
ago His Excellency suggested to the Commander-in- 
Chief that it might be possible for the R. I. N. to 
assist with fi.shing. Recent events may make this 
difficult, but meanwhile His Excellency, has initiated 
enquiries about the possibility of importing dried fish 
from Canada and Newfoundland, and also about Ihe 
securing of suitable vessels and equipment so as to 
make a start w'ith developing on modern lines the 
fisheries industry.” 

Since the publication of this correspondence on 
the 8th March 1946, the 'writer has received several 
enquiries and comments from his friends who arc 
interested in the development of fisheries on an all- 
India basis. In times of scarcity and famine, fisheries 
have a much greater role to play in Bengal than atiy- 
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where else in India, since over go per cent of Bengal’s 
popiilation would eat fish if they could get it. 

It was on the 30th January 1946 that the Govern- 
ment of India, through its statement in the L,egi.sla- 
tive Assemblj’-, brought to the notice of the general 
prtblic the critical food situation in the country. The 
very next day the officers of the Directorate of 
Fisheries, Bengal, resident in Calcutta, met to discuss 
the best means to increase the food supply from 
various t5’pes of fisheries in the i^rovince on an emer- 
gency basis. There is no doubt that assistance from 
the R.I.N. would be of considerable value to fish 
] )rodxiction. 

This aspect has also been under consideration of 
the Directorate of Fisheries long before Mahatma 
Gandhi sent his suggestions to H. E. the Viceroy. The 
writer differed from Mahatma Gandhi in one respect 
and that is that it is unlikely that the R.I.N. , even if 
they would, could help very much in actually catch- 
ing fish from the sea, as the R.I.N. personnel are not 
fishermen by trade and it is doubtful whether they 
have the nece.ssary equipment. They could, how- 
ever, be of considerable value in other dii'ections, 
such as assisting- with transportation, tow'age and 
surveys, etc., provided, of course, that the exigencies 
of the service would permit .such a course of action. 
In times of dire necessity and in view of the absence 
of any fishing gear, perhaps depth charges could be 
used to blow up fishes from among shoals when 
located. 

There is a great urge from the educated and 
modernized Indian people to get trawlers from Europe 
or America and thereby make the fish cheap and 
abrtndant in the Indian markets. Such enthusiasts 
do not realize that trawling grounds must first be 
charted, expensive boat and nets purchased and 
trained personnel recruited before trawling can be 
undertaken. Besides, trawding is a capitalistic under- 
taking and has little bearing on the rural economy 
of India. 



No doubt the background of this belief is the 
successful trawling industry of Great Britain. But 
compare the geographical and social features of India 
with those of Great Britain. Great Britain is an 
island. There is no town in the L'. K. which is more 
than 70 miles distant from the sea. There are no 
large rivers, the number of village ponds is negligible, 
the climate is temperate, the poi^ulation is literate, 
the general standard of living is high and the means 
of communication are good. There is no wonder, 
therefore, that an Englishman is brought up to look 
upon development of fisheries only in terms of marine 
fisheries, particularly trawling in the North Sea. 
Unfortunately this psychology has been responsible 
for the neglect of inland fisheries in India. It is 
often overlooked that India is a sub-continent and 
India’s millions live far away from the sea, India has 
vast inland fishery resources, the climate is tropical, 
the people are illiterate and ignorant, the general 
standard of living is low and the means of communi- 
cation are extremely poor. 

Since his appointment as Director of Fisheries, 
Bengal, in May, 1942, the writer has been advising 
private interests that European methods of fishing, 
particularly heavy trawling, are not suitable to Indian 
conditions and the same view have recently been 
expressed by Dr D- F. de Beaufort, and Dr Albert 
W. C. T. Herre, the two great authorities on the fish 
and fisheries of the Indo- Australian Archipelago. In 
a symposium on the “Development of Indian 
Pfisheries”, Dr de Beaufort replied from Amsterdam 
in his letter of March S as follows : 

“I wish it were possible to fly over to India and 
meet my friends, but that is quite impossible. 

“I neither see my w^ay in sending you a short 
summary but I can give a few principles as sugges- 
tions. When fishing in New Guinea with an Indo- 
nesian Collector, he used to say, ‘Indian fishes have 
to be caught with Indian methods’ . My first 
principle is therefore : 



T. Do not try European methods. 

The experiments made with North Sea trawler 
in the Java Sea have not been successful. Since the 
Japanese started fishery in the Indo- Australian 
Archipelago about 20 years ago, the fish markets in 
Java were over-flooded with a quantity of species, 
which thereto were never brought to market. Hence ; 

2. A study of the Japanese fishery methods 
ought to he made. 

This is of course as far as marine fisheries go. 
I do not know if what is said above also holds good 
for India”. 

Of course, these principles apply as strongly to 
India as to Indone.sia. Indian students will get much 
better training for developing the fishery of their 
country from China and Japan but such views received 
scanty attention. After studying the marine fisheries 
of Madras, early in January the writer told a press 
representative in Madras that so far as the develop- 
ment of marine fisheries was concerned, India would 
do better to ask for Japanese fishing' vessels a-nd per- 
sonnel under the reparation terms and then we should 
train our own students on these vessels, for no amount 
of technical knowledge can be a substitute for local 
experience in developing the fishery of a country. In 
fact, this will apply with equal force to the exploita- 
tion of all other natural resources as well. 

Hstuarine fisheries* in Bengal have been fairly 
successfully exploited with primitive boats and crafts. 
The general public have developed the taste for these 
fishes and there is a heavy demand for them. Their 
proper exploitation is intimately bound up with small 
power-driven carrying craft and a suitable system of 
refrigeration and marketing. So far as is known to 
the writer, Sunderbans estuaries are the only ones 
that are being exploited at present to any appreciable 
extent while all other Indian estuaries are awaiting 
development. 

Among freshwater fisheries, the exploitation of 
rivers, lakes and bheets has to be correlated with their 
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X^rocluctive capacity’', natural recuperation, conservu- 
lion, etc., and, therefore, they have to be very judi“ 
ciously worked on a long-range plan in the interest 
of posterity, for if a fishery is depleted through over- 
fishing, it may take very long* to replenish it to itvS 
original capacity. These fisheries are localized and 
have, therefore, to face the problems of refrigeration, 
transport and marketing as is the case with the marine 
and estuarine fisheries, though to a very small extent. 

In the proper utilization of the village pond, 
ideal conditions are available for the feeding of the 
poor with a nutritive diet and for raising their 
standard of living ; the two objectives which the 
Famine Inquiry Commission have suggested should 
be the Food Policy of the Government of India. As 
the idea aimed at is to make protective food available 
to every one, the problems ,of distribution, preserva- 
tion and marking do not arise in the case of tank 
fisheries. If an excess quantity is caught on a 
liarticular day, it can be stored in the tank itself in 
live wells. There is very little chance of wastage. 

It is greatly to be regretted that the fi,fteen-point 
food programme of the Congress Working Committee 
issued from Bombay on March 15 and designed to 
meet the present food crisis has overlooked the 
possibilities of pond fisheries altogether. The Com- 
mittee would have done great service if they had 
included, under point two,^' impounded water areas 
and low-lying lands which %can be easily reclaimed, 
by 'digging a tank for fish culture and raising* the 
surrounding areas with the earth obtained therefrom, 
for improving lands for agriculture. Such reclama- 
tion work is undertaken during the dx'y season and an 
appeal for such a development measure with aid from 
the State would have helped materially in food 
Iiroduction. 

* The second point of the fifte^-point food prograniiuc 
of the Congress Working Committee is as follows : — 

*‘( 2 ) Bvery one who possesses any land should in the 
shortest time grow such foodstuffs on it as he can. Culti- 
vable land lying waste should be speedily brought under 
the plough and every facility should • be given for this pur- 
pose by the State 'q 
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It is encouraging* that instructions have been 
issued for the emijloyment of the Indiati Army up to 
three days every' week to assist in the all-out ^ ^Grow 
More Food’^ campaign now being* launched. Parti- 
cular attention is going* to be paid for growing* vege- 
tables, i)otatoes, maijse and wheat, and in suitable 
areas rice. Every encouragement is also going to be 
given within a unit for the production of eggs, 
poultry and rabbits. It is sincerely hoped that pond 
culture will also receive the attention of the Army, 
as vocational ti-aining already given to a number 
of Army personnel and a short three weeks" course 
is still being continued under the Directorate of 
F’ishexies, Bengal. Pond culture is the easiest method 
of increasing the supply of protein food. 

At present f an average village tank, is in an in- 
sanjtai' 5 ^ condition and almost neglected. It breeds 
mosquitoes and unless there is a monetary objective 
1:>ehind their improvement, no amount of seianons can 
do any good. Fish culture is the only remedy to im- 
prove them, for it presupi:)oses suitable embankments, 
clearing of excess vegetation, drying up of the whole 
or of a part every year or occasionally, and main- 
taining it in a sanitary condition for the health^" 
growth of fishes. Thus, fish culture alone can im- 
part to a village pond sufficient dignity. If it is fur- 
ther explained that the use of its water for u'rigation 
to raise winter crops and the use of its banks and 
embankments for growing vegetables and fruits do 
not interfere with fish culture, its sanctity will 
become much greater . Milk is very scarce in 
India and increased production of milk depends not 
only on better breeds of cattle but to a very great 
extent on the availability of fodder. During* the rains, 
there is a certain amount of green grass but in the 
dry months use of tank water to produce fodder croi)s 
can keep the cattle in a fit condition. If cattle 
arc kejxt round tanks then the' washings of the 
cattle-shed will be helpful to fertilize the tank water 
and encourage growth of fish. Duck rearing is 
another profitable cottage industry and the owner of 
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a tank, besides rearing fish in it, growing vegetables 
and fruits on its embankments and irrigating his land 
for double cropping, can use it for duck rearing with 
advantage to the fi,shery. Ducks will control excess 
vegetation, feed on insects, snails and bivalves and 
fertilize the water with their excreta of great maiiurial 
value. 

The manifold benefits of pond culture and other 
food industries connected with the production of pro- 
tective foods can be correlated with fish culture. 

The Indian Army are now considering how best 
they can help in increasing the fish supply in scarcity 
areas, but it is possible that they can help in the 
following ways : — 

(1) To provide personnel for clearing and clean- 
ing tanks and for preparing them for 
scientific pisciculture. 

(2) To provide personnel for digging new tanks 
and preparing them for pisciculture where 
this is required, 

(3) To provide motor transport for carrying fish 
from fisheries to main fish markets and to 
transport fry and spawn, 

(4) Through the Army Movement Control 
Organization to arrange for a general speed 
up in railway transportation of fish and for 
special fish trains, to be run as and when 
required. 

(5) To provide amphibious Ducks and amphi- 
bious Jeeps where these are required in large 
7 heels so that fish can be collected from the 
fishing craft operating in these i heels and 
can be taken straight from the water to the 
market. 

(6) To provide transport to take welfare goods, 
such as yarn, coaltar, etc., to inland 
fisheries. 

Possibly tke Royal Indian Air Force can alsk> be 
of help in developing the fisheries of India by — 
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(i) Providing' air transport for tlie carrying: of 
fry and spawn. 

Providing air transport for the carrying of 
fish from the fishing* areas to the markets 
where other means of transport are vslow or 
do not exist - 

(3) Providing motor ti'amsport for carrying the 
fish from the landing* ground or from the 
flying boat stations to the markets or to the 
railhead, whichever aj^plies. 

(4) Conducting an aerial survey for the location 
of shoals of pelagic fishes. 

It may be stated in clear and forceful terms that 
for feeding* the poor development of inland and 
marine fivSheries is equally important under i^revailing 
Indian conditions . 

A rapid extension of freshwater carp culture is 
the most hopeful way of tackling the urgent problem 
of increased flsh supplies. 

In areas where fish production is well organized, 
fish technology should be immediately wedded to pro- 
duction so as to fully utilize the harvest. 

Dried or smoked fi.sh has a very limited scope in 
India as food, for India exports to Ceylon, Burma 
and Malaya large quantities of dried fish. Imports of 
dried fish from Canada and ISTe wf oundland are not 
likely to achieve the objective in view. 

It is encouraging that fisheries development has 
now received the earnest consideration of Mahatma 
Gandhi and that he has found some use for the science 
of zoology. 




BRITISH COMMONWEALTH SCIENTIFIC CONFERENCES, JUNE-JULY H)46. 


Pbefatory Note. 


* The Indian Delegation to the Royal Society Empire Scientific Conference and 
to the British Commonwealth Scientific Official Conference held in the United 
Kingdom, June- July 1946, consisted of the following persons: — 


1. Prof.H. J. Bhabha. 

2. Sir S. S. Bhatnagar, 

3. Sir J, 0. Ghosh. 

4. Br. S. L. Hora. 

5. Mian M. Afzal Hussain. ' 

6. Sir K. B. Krishnan. 

7. Br. M. S. Krishnan. 


8. Prof. P. C. Mahalanobis, 

9. Br. J. N. Mukhei’ji. 

10. Prof. M. N. Saha. 

11. .Prof. B. Salmi. 

12. Prof. M. K. Siddiqi. 

13. Col. Sir S. S. Sokhey. 

14. Mr. B. N. Watlia. 


Dr. B. C. Gruha joined later after the departure of Sir S. S. Sokhey for the 
IJ.S.A. 

Though the National Institute of Sciences of India was at no stage consulted 
with regard to the selection of the personnel of the Delegation by the Government 
of India, it so happened that with the exception of one, who has now rejoined the 
Institute, all others happened to be Fellows of the Institute. In London the idea 
was*mooted that the Fellows of the Institute should be apprised of the impressions 
gained by each individual member of the Delegation by holding a Symposium at 
one of the General Meetings of the Institute. Accordingly, Mr. D. N. Wadia, our 
past President, invited the delegates in his letter of September 6, 1946, to give in 
brief general impressions and to mention such important papers, read or discussed, 
as have a bearing on Indian problems and also any papers contributed by the 
delegates either jointly or individually. The Symposium was arranged for the 
November 1946 meeting at Delhi, but as most of the delegates required more time, 
the Council of the Institute decided to hold the Symposium in April 1947 at 
Bangalore. As up to the last week of March 1947, Dr. Hora’s was the only contribu- 
tion, which had synthesised the proceedings of these Commonwealth Scientific Con- 
ferences and drawn conclusions that could forpa a useful subject for discussion, the 
Symposium was cancelled. At the ^Bangalore Meeting, however, the Chairman 
^called upon Dr. Hora to communicate his contribution, which is now published by the 
express wish of the Fellows present at Bangalore and circulated to all Fellows, in 
the hope that other delegates and such other Fellows who have had opportunities 
to go abroad in recent years will be good enough to record their impressions bearing 
on Indian scientific and economic problems. If a sufficient number of contributions 
is received, a Symposium will be held at some future date. ^ Members wishing to take 
part in the Symposium should communicate wdth the Secretaries at Delhi. 


GENERAL IMPRESSIONS AND SPECIFIC CONTRIBUTIONS. 


Bp SuNDBE Lal Hora, D.jSc.j F.EJS.E., Director of Fisheries, Bengal. 
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S. L. HORA : GENERAL IMPRESSIONS AND SPECIFIC CONTRIBUTIONS. 


Introduction. 

The President of the National Institute in his letter of September 6, 1946, 
invited the delegates to the Royal Society Empire Scientific Conference to make 
a brief report of the work done at this Conference and its auxiliary meetings, as 
well as at the Commonwealth Official Scientific Conference. The President 
requested the delegates to give in brief general impressions and to mention such 
important papers, read or discussed, as have a bearing on Indian problems and 
also any papers contributed by the delegates either jointly or individually. The 
present contribution is in response to the above request and deals with such items 
only as are specified in the President’s communication. Articles on several other 
subjects studied or discussed with corresponding scientific workers during this visit 
are being published separately elsewhere. 

General Impressions and Suggestions based thereon. 

After listening to the accounts of the general scientific organisations and of 
scientific researches being conducted in the United Kingdom, Canada, Australia, 
South Africa, New Zealand and the Colonial Empire, it occurred to me that the 
following principles may prove of value in planning the development of scientific 
research in India : 

1. Graduahiess, not slowness, in Research and Development, except under 
ad hoc emergency conditions, is desirable for any long-range planning of objective 
applied research. This may lead to a certain amount of untidiness of the pattern 
of an organisation but all countries contended that such untidiness should not be 
regarded as a disquahfication. In fact, the delegates from the United Kingdom 
were rather proud of the untidiness of their scientific organisation. 

In any rapid expansion of scientific research on the othe): hand, there is an 
inherent danger that persons not suitable for research may occupy positions of 
vantage, from which it may be difficult to replace them afterwards, efficient or not, 
they camp on their jobs for years, thus frustrating the very objective of their initial 
recruitment. 

2. Planning of research should be strategic and not tactical. 

In his Opening Statement to the British Commonwealth Scientific Official 
Conference, the Lord President of the Council stated: 

'There is one guiding principle I think you should adopt in approaching 

your task. It is that you should first of all consider carefully what you want to 

achieve and then consider how the desired results can best be brought about and 

what additional machinery, if any, is necessary for the purpose.’ 

Thus, irrespective of individualities, we should be guided primarily by the 
purposes to be served, and that is one reason why we should first of all be sure what 
we want to achieve. 

Both the Lord President and the President of the Official Conference instituted 
an important distinction between subjects on which work can safely be left to develop 
along its own lines and those subjects in which a concerted attack is necessary. 

These are very sound principles ipdeed for evaluating the merit of a programme 
of research and, therefore, all tactical moves to credit or discredit the work of a 
scientist in a Committee meeting should be subordinated to national needs and 
requirements. • 

3. Development of scientific research attains its best stature, if correlated 
with the traditions, and immediate, near-future and distant-future requirements of 
a country. Thus each Dominion has an independent pattern of organisation and 
is working along the lines chalked out by its scientists according to its spiecial needs 
and requirements. Stress was laid on the fact that : 
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(a) Each country has its individuaKty and, therefore, it can never benefit by 

blindly copying the organisation of any other country, however 
advanced it may be ; 

(b) In any plan of scientific research and development, a knowledge of and 

experience in the working of local resources, and of the preferences of 
the peoples concerned are as important as scientific knowledge and 
technical skill. 

In this connection, it may be well to recall the most illuminating observations 
made by Sir Edward Appleton in his Opening Statement to the Official Conference. 
He stated: 

‘I did not find the differences in the D.S.I.R. and C.S.I.R. organisations 
in any way alarming. In fact, I feel they may be a good thing. It is quite 
clear that the organisations are all doing good work, and are well suited to 
their tasks; and, what is more important, all of them seem to have flexibility 
to tackle the variety of problems with which they are faced. After all it is not 
so much the administrative organisation of science, but the atmosphere in which 
scientific work is carried out, which really matters', and as long as the scientist 
is in control of the conditions under which he and his staff work we may be 
quite sure that the maintenance of the right atmosphere will be assured. I 
should say that it is far too early to decide what the ideal Government organisa- 
tion for research should be, and the machinery for fostering scientific effort 
must remain for many years in a state of active development. I feel sure the 
force of that will appeal to a gathering of experimental scientists.’ (Italics are 
mine.) 

The Government of India now keen on establishing perfect scientific organisations 
in the country should read and re-read Sir Edward Appleton’s remarks and should 
set up a Committee to investigate whether the present-day Indian scientist is creating 
the right atmosphere for scientific research or in the lust for highly paid new jobs 
he is spoiling the atmosphere that had been created and fostered by the pioneer 
European and Indian scientists. It is a matter that deserves the most earnest 
attention of the nation, for there is a risk, as the Lord President of the Council 
pointed out, 'that too elaborate organisations may result in absorbing into the 
administratibn machine many scientifically trained men who are badly needed in 
research laboratories, Government laboratories or industrial laboratories. We do 
not want to see too many scientific men transferred from their laboratories into offices.' 
(Italics are mine.) 

Sir Edward Appleton asked a very pertinent question in his Opening Statement : 
'How far can a Government research establishment be allowed to grow without a 
resulting risk of sterility?’ Unfortunately, so far as I recollect, this matter was 
not discussed, but Sir Edward indicated that 'in Great Britain we have tried to avoid 
the danger by budding off new establishments from existing ones when the case 
for it has become clear’. Sir David Rivett was of the opinion that the size of an 
organisation was immaterial provided the individuals and groups of workers were 
loosely linked within the organisation and allowed full freedom of action for their 
scientific work. 

It is time that India paid some attention to the hurried and top-heavy 
planning, samples of which one sees every day in the press. The question for serious 
consideration is not how much money we are going to spend, but what are our 
definite objectives for which it is going to be spent and what is the scientific ability 
of the persons who are going to be entrusted with these expensive schemes of 
development, 

4. Fundamental scientific research should be fostered by making adequate 
grants to Universities, private Research Institutions and Societies, so as to ensure 
continuity of scientific research and to irrigate properly the fields from which 
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research staff for development in industry and Government sponsored projects could 
ultimately be recruited, • • 

In view of the importance of Universities as training centres, it w a matter of 
deep regret that to man Government scientific dopartmoiits, the Un Ivor hi ties in 
India are being denuded of their best men, who are naturally attracted by the high 
salaries oja^ered by Governments. . , . ^ 

Sir Edward Appleton voiced the feeling of the Conforonci^ whcMi in hm Opening 
. Statement he remarked : 

^It is specially important at the present time in view of the report of th(^ 
Barlow Committee on scientific manpower which rocominonds that, in making 
, the best use of our limited supply of scientists, the order of ])i,*iority in tliis 
period of reconstruction should be 

(1) Teaching and Fundamental Kesearoh; 

(2) Civil Science, both Government and Industrial ; 

(3) Defence Science.’ 

The Royal Society Conference emphasised the importance of small University 
units as spearheads of scientific progress, the.great advantage of which is that they 
can be disbanded when their useful purpose has been achieved. Through a constant 
flow of fresh, young scientists, who pass through the Universities year after year, an 
independent scientific worker maintains scientific health and fresh noss of outlook 
which are generally lacking in Civil Science and Defence Science. ‘Wo have all 
seen and admired’, said Sir Edward Appleton, ‘the wonderful work done by University 
scientists during the war when they left their academies and joined our Government 
Departments. It has been said that the reason for their outstanding success was 
that “it never occurred to them that it couldn’t be done”. I agree that was one 
reason, but I rather think there were others. But what cannot bo doubted is that 
University conditions certainly do, somehow, generally ensure the maintenance of 
mental adventurousness and lively imagination so necessary for scientific progress.’ 

In view of what is stated above, India’s greatest need at present is to strongtlion 
its scientific research organisations in the tjniveraities and in private institutions 
of University rank. The large amount of money that has been spent and is being 
spent in training Indian students abroad would have yielded ])(^nnanont benefit if 
research organisations in the country had been strengthened with that money. 
The policy of starving research in the Universities and of depriving thorn of their 
able scientists must be given up in India for the period of reconstruction at lofwt. 

5. So far as India is concerned, unhealthy distinction between official and 
non-official science must disappear — ^the sooner the better. It was indeed a most 
regrettable feature that Indian delegation, as a whole, had no ‘Leader’, whereas 
among the delegations of the United Eingdoms and Dominions there was oneness of 
science and no apparent friction between official and non-offioial science. It would 
seem an imperative duty of official scientists in India to make a definite, concerted 
and conscious effort to raise the dignity and prestige of the independent University 
scientists, thereby making ‘ scientific research independent of political, personal, 
racial or communal considerations. It can be readily understood that official 
organisations are liable to vary considerably in their relative importance and 
popularity, both according to the political make-up of the Government and idio- 
syncrasies of the head of the organisation. 

In support of my contention, I may be permitted to quote again from Sir Edward 
AppletoU’s Opening Statement. He observed that 

the Royal Society Conference has naturally been an opportunity to 
hear the point of view of the independent scientific worker but I think that the 
discussions have also demonstrated very clearly that the methods of scientific 
research are the same whether the research worker is carrying out his work in a 
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University or Government Laboratory or even in an Industrial Laboratory. 

In other words it has emphasised that science is one and indivisible.’ 

He also felt strongly that ‘we as Official Scientists should not hesitate to do all 
we can to convince our Governments, where this is necessary, of the importance of 
the proposals for the extension of facilities for independent fundamental research 
at Universities throughout the Commonwealth’. 

6. In planning scientific research and industrial development, it was felt that 
the most important essential commodity was trained men. It was considered 
desirable that, so far as possible, primary training up to Doctorate Degree should be 
in the cpuntry of origin of the person and that foreign training could be most useful 
when a person had already some knowledge of local problems and local resources. 
In this connection, the establishment of the Imperial Chemical Industries (India) 
Fellowships and National Fellowships awarded by the National Institute and tenable 
in the Universities and research institutions in the country constitutes a step in the 
right direction which may lead to a better organisation of science in the Universities 
and research institutions. 

7. Interchange of University professors, Government scientists, scientists 
working in private institutions, etc. among the different institutions of the same 
country or among different parts of the British Commonwealth will lead to a con- 
certed effort at developing the resources of the Commonwealth and better under- 
standing the needs and requirements of its constituent parts. So that the exchange 
can be effective and productive of good results, it should not be less than of One 
year’s duration. 

So far as India is concerned, there has been mainly one-way traffic. India has 
invited from time to time a large number of foreign scientists and has no doubt 
gained by their visits. From discussions, it became abundantly clear that 
Indian scientists of today could contribute materially, particularly in biological 
sciences or applied branches of science based on biological data, to the betterment of 
other parts of the Commonwealth, provided they were given the same facilities 
which India has so far provided to foreign scientists. 

8. While dealing with Information Services, it was felt that at the present 
moment a vast amount of scientific knowledge, which could have immediate applica- 
tion were it known to the men on the job, needs sifting, codifying and collating. 
This must be particularly true regarding India, where earlier scientists and travellers 
sometimes recorded their valuable observations in all kinds of odd books and journals 
in all parts of the world and which are not readily available to an Indian worker 
in any home library. In the case of fishery science, I have been pressing before the 
Fish Committee of the Imperial Council of Agricultural Research the need of 
such a codification of the literature on Inland and Marine fisheries for several years. 


In the above notes, I have given a brief account of my general impressions with 
comments on the needs of India. I have purposely refrained from dealing with the 
social aspects of these Conferences. For instance, the friendly atmosphere that 
prevailed and the willingness of workers from all parts of the British Commonwealth 
to discuss problems of mutual interest outside the Conference rooms -were most 
commendable. I think that one of the things I have most appreciated during these 
Conferences has been the opportunity to get to know our colleagues from different 
parts of the British Commonwealth. It should be our endeavour to keep up these 
personal contacts, to which all delegates attached the highest importance. A large 
number of evening informal discussions on a great variety of subjects at the Royal 
Society Empire Scientific Conference served a very useful purpose in fostering .and 
strengthening these personal contacts. I tlnnk it will be worth while for the Indian 
Science Congress Association to arrange for such informal discussions, besides 
arranging popular public lectures at its annual sessions. 
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Specific Contributions. 

Under this title, I wish to comply with the request of the President regarding 
(i) important papers, read or discussed, as have a bearing on Indian problems 
and (ii) any paper contributed by myself to any of these Conferences jointly or 
individually. 

At the very outset, I wish to point out that no one interested in pure fundamental 
zoological or fisheries research was represented at any of the Conferences, though 
various branches of applied zoological research discussed from different angles received 
considerable attention. Por example, imder " A survey of some outstanding problems 
in agricultural science in the Empire’, it was felt that animal physiology on a general 
basis stod including all the chief domestic animals should be specifically studied. It 
was also felt that more knowledge was required of metabolism and enzyme systems 
of spermatozoa and ova. In discussing ‘The etiology and control of infectious 
and transmissible diseases’, the Royal Society Conference stressed the great need 
for acquiring more knowledge of the ecology of arthropod vectors of infectious 
diseases. In several other morning and evening discussions, references to applied 
aspects of Zoology, such as Entomology, Helminthology, Protozoology, Fisheries, 
etc., were fairly frequent. 

Fisheries Papers read at or communicated to the Royal Society Empire 
Scientific Conference. 

In the programme of the Royal Society Empire Scientific Conference, two 
papers were read which dealt with certain aspects of fisheries. In giving an account 
of ‘Natural Products of the Empire and the Chemical Industries that are or might 
be based on them’. Professor E. J. Hartung, Professor of Chemistry, University 
of Melbourne, referred to Seaweeds and Fisheries of AustraHa. From the point of 
view of India, the most significant observation he made was that ‘it seems clear, 
however, that development and exploitation must proceed on lines rather different 
from those which have been successful in European Waters’. What is true for 
Australia is also true of India in a much greater measure. We have to evolve, 
through exploration, experience and experimentation, methods of fisheries develop- 
ment most suited to Indian waters. 

The second paper, of which a summary was circulated, dealt with ‘Food from 
Colonial Fisheries’ by Dr. H. H. Brown, Director of Fisheries Investigations, West 
Indies, Observations contained in this paper are of particular interest as most of 
the Colonial Fisheries Waters are similar to those of India and the problems of 
exploration, exploitation, preservation and marketing need similar treatment. The 
whole of Dr. Brown’s admirable summary is worth quoting but I wish to stress here 
the coincidence that, like Professor Hartung, Dr. Brown also favoured development 
of fishery methods under local conditions which need not be wedded to those familiar 
in the United Kingdom. He stated: 

‘It is necessary in each Colony to catalogue the resources available, and 
Hiis, in the long run, can only be done by direct methods of fishery exploration. 
Both the scope of the fishery resources, and the methods by which they may be 
made available, must be explored in the most practical manner by working over 
hitherto unexplored areas, and by trying every kind of fish-catching technique 
which can be brought to bear, using not only those methods which are so 
familiar to us in this country (e.g. the otter trawl, long lines, etc.) but also 
methods which have been successful under conditions more closely analogous to 
those in the Colonies (e.g. the purse-seine in Norway, Pacific Coast of North 
. America, Japan, or multiple trolling in Brittany, Pacific Coasts, Japan).’ 

‘The same principles apply a£o in -the field of fish preservation — on ice, 
under cold storage, or by wet or dry salting. Methods require to be adapted on 
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the spot to the often trying conditions of temperature, humidity, fuel and 
power supply, etc.’ 

Dr. Brown’s paper was presented to the meeting that discussed the present 
state of the science of nutrition with particular reference to the special problems of 
the Empire, including the nutritional status of the indigenous peoples of the colonies 
and the following resolution was adopted : — 

'4. Increased production of the protective food through: 

(6) increased and improved fishing operations with the following general 
objectives : 

(i) fishery exploration and fish- catching (fishery engineering); 

(ii) fish processing and technology; 

(iii) fishery biology and hydrography; 

(iv) development of great lake fisheries together with fish culture 

in fresh and brackish waters.’ 

The above recommendations have a great bearing on the fishery problems India 
is facing at the present moment and it is hoped that views of the Conference will 
receive due consideration in formulating any long-range plan of fisheries develop- 
ment in India. 

Other Oceanographic and Eisheries papers not read but circulated at the Royal 
Society Empire Scientific Conference were the following and all of them have bearing 
on allied problems in India : — " 

1. Cameron, A, T. — ^Technological Research at the Experimental Stations 

of the Eisheries Research Board of Canada, and its application in 
industry. 

2. Hefford, A. E. — ^Modern Scientific Aids to Eishing Operations. 

3. Hefford, A, E. — Oceanography of New Zealand Seas. 

4. Rapson, A. M. — Chemical Hydrology of New Zealand Land Waters. 

Contributions nwide by the author to the Royal Society Empire Sdervtific Conference. 
Lectures, — ^I was invited by the Royal Society to open an informal discussion 
at Cambridge on any subject dealing with fisheries. In view of the great possibilities 
of pond culture in India, particularly Bengal, Assam, Bihar and Orissa, and the 
lack of knowledge on this subject in certain 'parts of the British Commonwealth, 
I undertook to speak on ‘The role of the village pond in the rural economy of India’. 
The lecture was delivered on the 26th of June and was illustrated with lantern slides 
and a film on ‘Eish Cultural Practices in Bengal’. The Royal Society had issued 
invitations to fisheries research institutions in the United Kingdom to participate in 
the discussion and the response was very good. After a discussion on the above 
subject, a further informal discussion on fishery and oceanographic problems in 
general was held, 36 fishery scientists being present at the meeting. It was resolved 
to recommend that 

‘The oceanographic and fisheries scientists present as delegates to the 
Royal Society Empire Scientific Conference request its Steering Committee to 
arrange that if possible a meeting be called during the period of the British 
Commonwealth Scientific Conference of these delegates, and other specialists 
available in this country, to discuss methods for co-operation and co-ordination 
of fisheries and oceanographic research within the Commonwealth, and similar 
matters of common interest.’ " 

- This recommendation was accepted and a meeting of the Oceanography and 
Eisheries Committee was held on July 16 and 17, 1946. A brief account of this 
meeting is given later. 

I had suggested to the Royal Society that a discussion on ‘Eish Culture and 
Malaria Control’ may be useful at the Conference. Though there was a crowded 
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programme of informal evening discussions, the requisite number of delegates having 
signified their assent for holding a discussion on this subject, 3rd July, 1946, at Oxford 
was allotted for it. After discussion, the following recommendation was made : — 

'In view of the great possibilities of utilising ponds for fish culture in various 
countries of the Commonwealth where malaria is prevalent, the Conference 
proposes that the attention of governments of countries so situated should be 
drawm to the urgent need of integrating fish culture practice with irfeasures for 
malaria control.’ 

Copies of both the lectures were duplicated and circulated to the delegates of the 
Conference and at the Oceanography and Fisheries Committee meeting. 

Papers . — ^Papers on the following subjects were prepared for the Royal Society 
Empire Scientific Conference and sent to Delhi before the 31st of March, the date 
fixed for the submission of papers, but for some reason they had not reached the 
Royal Society when enquiries were made in London about the 10th of June, 1946. 

1. Role of Fisheries for the Improvement of Nutrition of the Indian People. 

2. Agriculture, Animal Husbandry and Fishery as correlated industries. 

3. Submarine Surveys and the Location of Fish. 

4. The Fundamental Pr<>blems of the Fishing Industry. 

The first three articles will now be published elsewhere, while the third was 
duplicated by the British Commonwealth Scientific Official Conference and circulated 
as O.C. 72. 

British Commonwealth Scientific Official Conference. 

The Working Party of the Conference did splendid work in the preparation of 
papers (Green Book) in advance of the Conference and these had been circulated to 
the delegates for comments and suggestions. There were three subjects on which 
comments were offered by the writer, namely, Food Investigation Organisation, 
Water Pollution Research Laboratory and Fisheries Research Organisation. Short 
comments on the first two items were circulated as O.C. 14, while comments on 
Fisheries Research are embodied in O.C. 11 entitled 'Fisheries Research in India’. 
All these papers as well as a note on 'Oceanography in the Indian Ocean’ (O.C. 62) 
were placed before the Oceanography and Fisheries Committee for discussion. It 
was also my intention to raise a discussion on 'Fish Farms: Objectives and 
Requirements ’ but time could not be found for it. The paper had previously been 
published in the Journal of the Royal Asiatic Society of Bengal. 

OcBANOGBAPHY AND FISHERIES COMMITTEE. 

It has been referred to above that at the recommendation of the Fisheries and 
Oceanography scientists, it had been decided to institute a Committee and accordingly 
on the opening day the Chairman announced the formation of this Committee with 
Dr. H. H. Brown as its Secretary. Its terms of reference were 

‘To consider questions on collaborative research and such other topics 
as may be referred to them by the Conference, and to report.’ 

Even long before the Cambridge resolution, Dr. Brown and I, with the help of 
Mr. W. L. Francis, one of the Secretaries of the Official Conference, had planned a 
Specialist Conference, and accordingly invitations were issued to all Oceanography 
and Fisheries scientists known to be resident in the United Kingdom at the time. 
His Majesty’s Government very generously undertook to bear the travelling and 
board and lodging expenses of all such persons. In spite of short notice, the meeting, 
which was held on the 16th and 17th July, was attended by byer 40 scientists. India 
was well represented by Dr. J. T. Jenkins, Dr. James Hornell, Lt.-Colonel R. B. S. 
Sewell, Dr. C. Amirthalingham, Mr. M. Afzal Hussain, Dr. B. C. Guha and myself. 
Among other members who had personal experience of the East were Dr. G. A. C. 
Herklots (Hong Kong) and Mr. L. Birthwistle (Malaya). Several other fishery 
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scientists had practical experience of the working conditions in Tropical Afi?ica and 
the West Indies. The Committee had four sessions at which the following business 
was transacted. 

On the 16th morning (10 a.m. to 12-30 p.m.), the Committee met under the 
Chairmanship of Dr. A. T. Cameron, Chairman, Fisheries Research Board of Canada, 
to survey some of the outstanding problems in Fishery Science and Oceanography 
in the Commonwealth. Dr. Deacon introduced the subject of Oceanography, Colonel 
Sewell gave a brief account of the Indian Ocean and its problems, Dr. Carruthers 
dealt with a few present-day aspects of Oceanography and Dr. Cameron mentioned 
the programme of oceanographic work likely to be taken up by Canada. In a discus- 
sion on Fishery science, Mr. Graham outlined some general probleips of North-West 
Europe and the following speakers gave a brief account of the investigations they 
had conducted in different parts of the Commonwealth: Dr. Smeath Thomas (South 
Africa) ; Dr. Wheeler (South Georgia, Bermuda, Mauritius tod Seychelles) ; 
Dr. Cameron (Canada) ; Dr. Mackintosh (Southern Ocean) ; Mr. Birthwdstle (Malaya) ; 
Dr. Worthington (Fresh Water: United Kingdom and East Africa) and Dr. Hartung 
(Australia). 

The afternoon session (2-30, p.m. to 4-30 p.m.) was held under the Chairmanship 
of Colonel Sewell for discussing modern methods of Oceanography, of Fishery 
Exploration and Development and Fisheries Technology as applying to the fisheries 
of marine, brackish and fresh waters. Dr. Deacon gave an account of the modern 
methods of oceanographic research while Dr. Carruthers dealt with Current Metres. 
In the discussion on Fishery Exploration and Development, Dr. Hora referred to the 
methods applicable to Indian conditions; Dr. J. E. Hamilton gave an account of the 
Fisheries Development in the Falkland Island; Dr. Trewavas stressed the importance 
of Taxonomy in fisheries development and Dr. Herklot strongly pressed for an efficient 
marketing organisation for the development of fisheries. The various aspects of 
Fish Technology were dealt with by Dr. Cameron, Dr. Lovern and Dr. Guha. 

In the morning session on the next day, under the Chairmanship of Dr. B. C. 
Guha, Dr. Brown initiated a discussion on present methods of circulation of informa- 
tion, statistical and general, on the scientific and economic aspects of Oceanography 
and Fishery resources and production, and of possible means of their improvement. 
Dr. Cameron, Dr. Bertram, Dr. Herklots, Dr. Hora, Mr. Russel, Dr. Carruthers and 
Sir David Chadwick took part in the discussion. 

The afternoon session under the Chairmanship of Dr. Cameron was devoted to 
di’awing up recommendations to be placed before the Official Conference. With 
slight modifications, the Conference accepted the recommendations and an organisa- 
tion has now been set up which will call such specialist Conferences at regular 
intervals in different parts of the Commonwealth. A copy of the resolutions is given 
below for ready reference. 

Eecommendations of Committee on Oceanography and Fisheries, 

The Committee 

1. Endorses recommendations of the Royal Society Empire Scientific 

Conference C, 3 (improved methods of processing of fish) and C, 4(6) 
(increased production of ^protective foods' through increased and 
improved fishing operations). 

2. Recommends -that the Commonwealth countries should pay particular 

attention to the need for long-term research in Fisheries and Oceano- 
graphy, especially in regard to the problems of water circulation and 
its fluctuations. The Committee also recommends that regional co- 
ojperation should be aimed at in tho organisation of such research. 

3 . Recommends that wave recording stations should be established especially 

in Gommonwealth countries bordering on the same ocean, to permit 
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collaborative investigations of sea and swell conditions in view of their 
importance in studies of meteorology, coastal erosion and problems 
related to breakwaters, harbours, etc. 

4. Urges on the Governments of the countries bordering on the Indian 

"'Ocean the desirability of close co-operation in studying the 
Oceanography of that ocean. It suggests that such co-operation might 
be greatly facilitated by the establishment of one or more institutes 
of Oceanography in suitable locations jointly supported by the 
Governments concerned. 

5. Recommends that such oceanographic and fisheries research as is not 

world-wide in its nature should be co-ordinated within the regions 
specially concerned,, since this would lead to increased efficiency and 
economy in man-power. 

6. Stresses the necessity for the dissemination of information on 

Oceanography, Limnology, Kshories research and technology to the 
workers in those fields and especially to the isolated research workers 
in the colonies and elsewhere. The Committee suggests that possible 
agencies which might be considered for this purpose are those of the 
United Nations Organisation, the Imperial Agricultural Bureaux and 
the British Commonwealth Scientific Offices. The Committee further 
' requests that the standing Committee of the British Commonwealth 

Scientific Conference examines these suggestions and devifos a suitable 
scheme to care for the isolated scientific worker. 

7. Would welcome the establishment of a Journal for Colonial Fisheries and 

Oceanography. »’* 

8. Recommends that the Standing Committee should consider the advisability 

, . of calling a specialist Conference on Oceanography and Fisheries within 

the next three years. 

These recommendations deserve the closest consideration by the Government 
of India not only in organising fisheries research in the country but for establishing 
contacts with countries bordering on the Indian Ocean or in the Pacific Region 
having similar fishery, problems. - . 

Conclusion, 

Speaking for myself, I can say with confidence that#theso Conferences had a 
great educative value for me. My only regret was and Will always remain that the 
programme was overcrowded and that the delegates had no time to digest very 
valuable literature that was being placed daily in their hands. The air travel, 
though a great boon in saving time, has one disadvantage ; it brings you back to your 
routine administrative work in no time and then you can find no leisure to ruminate 
and digest important recommendations of such conferences. If I had an opportunity 
to travel back by sea, I would have he^ in a better position today to place more 
detailed information concerning these Conferenees before my colleagues in India. 

One cannot close this account without referring to the great effort and labour 
that must have been put by the organisers of the two Conferences and their, staff 
The arrangements were simply perfect and marvellous. The succesp achieved by 
these meetings reflects the thoroughness of the preparations and must have been a 
source of great pleasure to the organisers. We are extremely grateful to His Maj esty 's 
Government for their kind hoipitality and to a large number of persons in London, 
Cambridge and Oxford for their manifold kindnesses and courtesies. 
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Possibilities of Fish Culture in the Eastern Himalayas 

By tSHNJDElt LaL HoBA, B.SG., F.Z.S., F.R.A.S.B., F.N.I., BirGCtoT of 

Fisheries^ Bengal, 

Soutliwell (1915, p. 16) dealt with the possibilities of Trout Culture 
and mijiroTemeiit of Mahseer fishery iu the hill streams of the Darjeeliug* 
Himalayas and came to the conclusion that whereas Trout Culture was 
impossible, measures could be taken to improve the Mahseer fishery hy 
stopping* prevalent malpractices. That some improvement in the fisheries 
of these hills is desirable will be obvious Avhen one is faced with facts that 
at present fresh fish is hardly ever obtainable by thousands of coolies working 
on the estates and even by a large number of well-to-do people who frequent 
these hills for recreation and health. This being so^ we may now consider 
the possibility of adopting certain measures for the improvement of fish 
supply for the people of these hills. 

Present position of supply and demand. 

Local production. — At present only a very small quantity of local fishes, 
mostly Asia (Oreinns moles worthii) and Katli {IBarhiis (Lissochilus) 
hexagonolepisi, is sold surreptitiously in Darjeeling, Kalimpong, Gangtok, 
etc., and whatever quantity is thus brought up gets a ready sale. The 
supply being totally inadequate and the demand at tea shops being great, 
the prices are always fairly high. By judicious exploitation under a 
licence system, improvement of breeding and feeding guounds of fish and 
adequate enforcement stafl: to ensure protection to the immature fish, the 
natural supply could be increased by several hundred per cent, wdthin a 
short period. 

Imports. — It is true that a certain quantity of fish is imported into 
Darjeeling, Kalimpong and Gangtok from fishing centres in Bengal and 
Bihar, but one must remember that fish sold in these markets are usually 
not absolutely fresh and that sometimes, owing to the late running of the 
trains or road blocks, the whole consignment may go bad. Tiirther, under 
present arrangements, fish reaches the consiiming centres in the afternoon 
and has to be kept over for sale on the next morning. In the absence of 
suitable refrigeration facilities, the fish often deteriorates still further, but 
as the demand is heavy, esjiecialiy during the season, the business is good. 
Now with the cessation of hostilities and likely extension of refrigeration 
facilities, the prospects of getting increased supxilies from down countrj' 
would appear to be bright and it may safely be presumed that some local 
merchants will be able to make suitable arrangements with the Mail Bus 
Service for transport of fish in properly insulated fish boxes. 

IJnless quick frozen fish industry conies into existence in Bengal, it 
must be admitted that the consumption of fish in a fresh condition is neces- 
sarily limited to the immediate neighbourhood of production. Fish, as we 
all know, is not only more susceptible to initrefactive action than fiesh but 
cannot ordinarily be brought to market without some hours of delay after 
death, and often after considerable exposure to various causes of decay. 
Such fish, even when preserved in ice, loses its flavour and food value depend- 
ing upon the condition of its arrival in the market. It is for these reasons 
that in spite of advances in refrigeration and chemical preservation, keeping 
of fish alive is far more largely used than is supposed to be in every 
Euroj/ean country, America and Japan. It is significant that though 
Norway has a cold and even sub-arctic climate, the use of live chest and 
car for keeping fish alive is very common. It is stated in a ''Pamphlet 
on the Sea Fisheries of Ireland'" by Bev. TV. S. Green (1888) that “The 
difierence between the prices ol living and dead cod in Billingsgate and 
other markets is very great, cod brought alive in v^ell-boats fetching often 
140s. per score while from BOs. to 30s. is the value of dead fish on the 
same day". In India, particularly Bengal {vide Hora, 1934) preference 



IS sliown for Jiol (live) fisli, sucli as Mvrrels, Eoi, Magvr, Sinr/i, etc., for 
tke same reason and the prices of dead and living specimens of tliese Idncia 
show marked difierences. There is also a practice in Bengal to to^v live 
fish, particularly Bhetki {Lutes calcarifer), from distant placevS in the 
Sundarbans to fish assembly- centres and sometimes even to Calcutta in 
split bamboo cages. It is obvious, therefore, that no pres('rv(‘d fish can 
replace in quality absolutely fresh fish. The Directorate of Fisheries, 
Bengal, has, therefore, given the highest priority to make fish cultural 
practices popular so that like kitchen gardening, pond culture becomes a 
national asset for the fortification of public health. 

Fisfi culture. — Except by a tew individuals as a hobby, fish culture is 
not practised as a commercial propovsition by any one in the hills, though 
this is the only way by which supplies of fresh fish can be increased within 
a short period by several times. It is little realised that ‘‘JSlaturai sites for 
ponds are easily found on broken, waste lands, thus providing a means of 
utilising waste land, marsny land, derelict water-meadows, gullies and 
ravines. Depressions in the ground, a succession of shallow little valleys 
or ravines, muddy water-holes, all make excellent ponds, and by skilful 
use of the levels in undulating land, ponds can be constructed without much 
expense or labour. A number of small, shallow ponds is much to be 
preferred to one or two large ones. From the point of view of economy it 
is best to construct ponds which require little digging out and a minimum 
of artificial banking’' (Hall, 1930, p, 7). 

Suitable varieties of fish for pond culture# 

Trout culture. — It has already been pointed out that Southwell consi- 
dered trout culture in the Darjeeling Hills impossible, but since his time 
attempts have been made to acclimatise Brown Trout in these hills for 
sport by Colonel F. M. Bailey, the Darjeeling Shooting and Fishing Club, 
His Highness the Maharaja of Sikkim, Sir B.^ J, Gould and Baja 
Dorji of Bhutan. Sir B. J. Gould has already published a review of all 
such attempts and shown how the fish has now established itself in the 
Ha Valley in Bhutan at an elevation of about 9, DUO to 10,000 feet. Ttie 
rapid rise and fall o£ rivers, the large quantity of silt they carry during 
floods and the precipitous nature of the valleys with high waterfalls preclude 
the establishment of trout in the rivers of the Darjeeling Himalayas though 
it may be possible to keep a few individuals in ponds at higher altitude. 
Jb’rom the standpoint of increased food supply, trout culture must still be 
regarded as uneconomical. 

Katli oil Iture.— After seeing Mr.^ H. Langdale Smith’s Katli 

Terraced Ponds at Bunglee Eungliot, I became fully convinced that the 
culture of Fatli was possbile in the, Eastern Himalayas provided a suitable 
lie of land for a series of ponds could be found and a regulated supply Of 
water to run through them could be diverted from a stream. This belief 
was further strengthened by the fact that males ranging in length from 
91 to 167 mm. were found with mature gonads in September 1942 in the 
small streams of the Teesta Valley (Hora and Nair, d943), and later 
Mr. Langdale Smith’s (1944) observations on the breeding habits of Katli 
confirmed this. 

Thus a JBiatli seemed a very suitable fish £on^ culture both on 

acbaunt of the ease with which it could fee bred and its omnivorous feeding 
habits (Hora, 1940, p. 8b; Hora and Jlte, 1944,, p. 158).. For cultural 
operations, therefore, besides the construction of ponds an assured seed- 
suppljf* was considered essential and accordingly arrangement was made 
with Mr. Langdale Smith to intimate to me by telegram as soon as Katli 
showed spawning tendencies in Lis ponds. He very kindly sent a telegram 
bh tfie 2nd August 1945, but as 1 had other urgent engagements, Dr. Nazin 
Ahmad, who had considerable experieno# hf studying the life-histories of 
tho Punjab fishes (1944) was sent invesHgatipns. Dr. l^azir 



Alimad’s researclies have now nshered in a new era in tlie history of fish 
culture in India as lie lias been able to strip and successfully nurse the 
baby fish, to a fingerling stage. Prom the next year, it will be possible to 
maintain a departmental tisli seed depot and to advise about the culture 
of E-atli. It is iioped to make fish culture in the hills a popular hobby and 
thereby produce a large quantity of fresh fish. 

Katli is similar to Mahseer fish and weight for weig'ht there is nothing 
to choose between them as sporting fish. For the systematics and bionomics 
of Katli reference may be made to Hora, 1940. 

Other suitable fish- — Besides Katli, there are two species of Mahseer, 
Baring {Tor) putitora and B, (Tor) tor, which Mr. Langdale {Smith lias 
been keeping in his big pond for years. While the former species is 
predatory in habits, the latter has been found to feed on iveeds and grow 
fairly fast in captivity. Attempts be made to investigate the cultural 
possibilities of these two species. The two species of Laheo, B. dero 
(Hamilton) and L, dyooheilvij (McClelland), known as Gurdi or Gaddi gTow 
to a good size and are very good eating. These are bottom feeding species 
and attempt will he made to investigate their cultural possibilities. Asia, 
Oremus onolesworthii Chaudhuri, is another species which can he readily 
domesticated and has been found to breed in ponds. The programme of 
fish culture in the hills will include a close study of this species also. As 
in the case of the carps of the plains, it may be possible to establish a 
zonation of species feeding at difierent levels in a hill xDond. 
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On the Spawning Habits and Culture of Katli, Barbus 
(Lissochilus) hexagonolepis McClelland. 


By ISTazib Ahmad, m.sc., pJi.d,, Superintendent of Fisheries, Bengal, 

So far as I am aware, no attempt lias yet been made to^ culture any 
indigenous species of fisli in tlie bills of India on a conxinercial scale. It 
is well known, however, tbat batcberies have been set up for B'rown and 
Eainbow Trouts in the Western HinialayavS, Bhutan, Kilgiris and Travan- 
core Hills and great care has been taken in propagating these exotic species 
to provide sport to anglers which is an expensive hobby. How far the 
culture of trout has added to the food resources of the country it is difficult 
to estimate, for Brown Trout is a predaceous fish and must have replaced 
indigenous fish fauna wherever it became established in natural streams. 
The circumstances under which Dr. Hora became interested in the culture 
of Kutli are fully explained in the preceding article. When on the 2nd 
August 1945, he received a telegram from Mr. W. K. Langdale Smith of 
the Hunglee Rungdiot Tea Estate that the Katli were breeding, he imme- 
diately sent me to study, the life-history of the species and to explore the 
possibilities of starting Katli Hatcheries and Earms in the Teesta Valley. 
I am indebted to Dr. Hora for affiording me an opportup,ity to investigate 
this interesting problem and to Mr. W. K. Langdale Smith and Mr. A. I. L. 
Lister for their manifold kindnesses and courtesies shown to me during the 
period of investigation at their estates. 

Nature of spawning bed. 

On arrival at Runglee Rungliot on the 4th August 1945, it was found 
that Katli were ready for spawning in the Katli Terraced Ponds (Plate 
I) of Mr. Langdale Smith and were restlessly in search of suitable spawn- 
ing grounds. The big fish were kept in Tank Ko. Ill and on attaining 
maturity they moved up first into Ko. II and later into Ko, I. In tank 
Ko. I, only males and females indulged in amorous play and after some- 
time they either moved to .the portion of the pond marked ‘‘X”, where 
the depth of water v^as about 9 inch&s and tbe force of current extremely 
slow, or they moved towards the inlet marked Movement towards 

“E” was not for spawning but for finding out new spawning gronuds, while 
seemed to be more favoured for actual spawning. Accordingly, the 
area marked ‘^B’’ was improved and extended to facilitate spawning. The 
Katli actually spawned in the ‘‘X” area and probably also at ‘'B’’ but 
the pond was full of fry by September. 

It is interesting to note that though Mr. Langdale Stnith (1944, p. 90) 
had never found, fry in the lower and middle ponds, he had '"no doubt the 
bigger fish do spawn in the bottom pond as you can see ipany patches in 
the spawning season cleaned up by fish in spawn’ % 

At Pashok, there vs^as only one tank (Plate 2) in which Katli ha(J been 
stocked by Mr. A. J. Lister. It was fed by a narrow, irregular channel 
in which the fish did not ascepd. The channel was widened nnd cleaned 
and at its upper end a spawning bed "C^^was provided by covering the 
bottom with fine gravel. The fish then moved from the pond and plnycd 
in the spawning ground and actually spawned there as well as in the shallow 
of the tank, which had also been properly cleaPed. 

At Kalimpong, there was also a single tank (Plate^vB) belonging to 
Mp Harprosad , Kumai with outlet and inlet in which Katli had been 
stocked. ^^The feeding channel was long -with a gravelly bottom. The ftfh 
ascended into channel "D” and spawned. : 



It is reported tliat tlie young fry of 2" to 3" introduced by Dr. Hora 
and Mr. Nair in Dr. Sen^s tank ^ at Mungpoo in April 1943 bred in 
September 1945. Tbe water flows into tbe tank tbrougb a precipitous 
cbannel and there is a very gentle outflow. The fish must have spawned 
in a shallow part of the tank itself. This would indicate that even in 
confinement, Katli begins to breed in the 3rd year of its life. 

From the above, it would appear that the following conditions favour 
the spawning of Katli : — 

(1) Comparatively still, shallow and calm water. The flow of water 

should be gentle and even. 

(2) Even bed, covered with clean small gravel. 

(3) Temperature of 70^F. or thereabout. 

Breeding habits. 

Having selected a suitable spawning ground, the female clears a portion 
of the bed of the overlying silt by a side to side movement of its tail. 
Though the female is attended to by 3 to 20 or more males, they take little 
part in this operation. The female makes several attempts by paying 
occasional visits before a portion of the bed is cleared to her satisfaction. 
When this is done, the female jerks its head to produce muscular move- 
ments of the body and the ova are shed. The males lose no time in 
shedding the milt over the ova. Sometimes the milt is discharged so 
lavishly that the colour of the water at places of incidence turns slightly 
milky. 


Disparity in the sizes of breeding males and females. 

flora and Nair (1943) have already recorded that in the small streams 
of the Teesta Yalley males become fully mature when they are only 91 mm. 
in length. Later, in a note on Mr. Langdale Smith’s observations on the 
breeding habits of Katli, Hora (1944, p. 90) stated 'Tt is now clear to 
us that the small size of the breeding males 4 to 7 inches in length, found 
by us in the Rambi, Riyang and Tista Rivers, is not due to any adverse 
efiect of the afifiuent from the Cinchona Factory at Mungpoo but is the 
natural size at which the fish begins to breed.” It was then observed that 
whereas males of 91 mm. in length had attained maturity, the females of 
195 mm, in length showed that the eggs were just forming in the ovary. 

The following statement of Mr. Langdale Smith contained in his letter 
of June 24, 1945, appears significant in this connection. He observed: — 

‘T have now examined all three ponds in which the Katli were kept. 
The lower pond contained many Katli of from 7 inches to 
5 pounds. The middle pond about a hundred from 5 inches to 
9 inches in length. The top small pond had a few 6 inches 
Ratli.” ■ 

Mr. Langdale Smith has recorded August-September as the breeding 
season for the fish, but it would seem probable that males mature early 
and move towards the spawning ground earlier and wait there for the 
females to come in due course. ,I think the smaller specimens found ty. 
Mr. Langdale Smith in Ponds II and I towards the end of June may have^ 
been m%les. It will be interesting to make further observations on this 
point during the next breeding seai^on. 

Opportunity to study the sizes of mature males and females occurred 
when the fish were, caught on the spawning grounds. For example, on 



one occasion a female 15^ incites long was captnred with. 15 males from 
5 to 11 inches in length. On another occasion, a female 14 inches in 
length was captured with 4 males from 5 to 7^ inches in length On no 
occasion w^as a female measuring less than 9 inches ip length seen in actual 
sexual play on the spawning grounds. It is now conclusively established 
that whereas males mature when they are small in sii:e, the females rarely 
attain maturity under nine inches in size. 

Whether the males become mature at an early age than the females 
it is not possible to say from the data ayailable so far. It is possible, 
as is generally the case in a number of animals and in some fishes, that 
the males remain of a much smaller size tnan the females irrespective of 
age on account of some physiological factors not yet known. Any way, 
the smaller size of the males ensures their crowding all round the female 
and tJb-Us fertilising a very large percentage of ova. Next season, a census 
will he taken of the fertilised and unfertilised ova under natural condi- 
tions so as to test the hypothesis advanced above. 

Enemies of Katli eggs and young. 

Mr. Langdale SmitJb. has surmised that the ova of the fish liberated 
in the lower pond are devoured by other fish before tiiey come to anything. 
This is quite probable because in Mr. Langdale Smith’s laiger pond, where 
'Mahseer are kept, Katli are often seen following gravid females discharg- 
ing ova. It is likely also that the young ones are devoured by the larger 
fish though direct observations on this point are lacking. In Katli culture, 
therefore, young fry will have to be kept separate from the older fish, for 
some protection afliorded by shallow spawning grounds may not be available 
in cultural ponds. 

Several specimens of the carp Minnow, Danio aequipimiatus (Mc- 
Clelland) were found in Katli ponds and it was suspected that they must 
be destructive to the eggs. An experiment was conducted . by introducing 
a number of freshly laid Katli ova in a howl containing specimens of 
Omiio and it was found that the eggs were readily devoured, it is obvious, 
therefore, that even such supposedly harmless species shall have to be 
excluded from hatcheries and nurseries. 

Stripping ot Katli. 

As fish ready for spawning could be easily procured from the connecting 
.channels between the ponds and the feeder channels at It unglee Kungliot, 
sen attempt was made at stripping and artificial fertilisation of eggs. 1 
stripped the females on the 8th and 9th August and fertilised ova by mixing 
fresh milt with them. Later on Mr. Langdale Smith tried with success j 
the same experiment on the 24th August and 1st and 10th of September. F 
was able to do the same at Kalimpong on the 18th September. The mixed 
©va and spermatozoa were allowed tp remain together for about five minutes 
before water was added to wash away excess milt. ’The fertilised ova were 
then transferred to improvised hatching trays which were kept in a shallow 
pool with a gentle," continuous fiow of water. To protect the eggs from 
predatory animals and sunlight,^ the trays were covered with a lid. Later, 
Mr. Langdale Smith improved on this by keeping the hatching tray inside 
a big wooden trough so that silt could he avoided. Pebbles were placed 
both in the tray as well as in the troi^gh and the former was used for 
.hatching eggs while the latten f or rearing fry. In this way, eg'gs and early 
embryonic stages were collected before L left the st|tion but it became 
quite clear that artificial fecundation Ka-d yielded the desiredi^eBulta* 

in fish cultural practices, the" advantages of a|!tifioial fertilization are 
well known. Kirs% ^ed supply f or^ c-qltnre becomes taadily available and 



tKen tlie qiiality of the seed is also sure. As the main factor influencing the 
Q-PPears to be a temperature of about it is obvious 

That the hsh become mature earlier in the valleys than on the hills. In 
fact Its breeding' season has been recorded to be May- June by some and 
August-Scyitember by others. By working at different altitudes, the same 
staff will be able to handle a large number of brood ffsh in the season. 

bince the incubation period for the hatching of the eggs of Katli is 
about a week, it will be possible to arrange the transport of eyed-ova over 
long distances as is usually the practice in the case of trout. ‘ In fact, it 
may he possible to send this valuable game ffsh to all over the world where 
lavoxn'able conditions^ for its growth and multiplication exist. 

ui the three species that will now become available for culture in the 
Indian hills, Jla^tli will be found far superior as wdll be clear from the 
«istatements contained in the following table: 


3. 

4. 


6 . 

7. 


8 . 

9. 

10 . 


Table showing the cultural possibilities of Tiout, Mitror Carp and Katli. 


Trout, S.fario and S. irideus. 


Exotic, imported from Europe. 

Cultivated in suitable i)laces in 
certain hill tracts of India. Dues 
to its specific requirements, its 
culture lias not proved success- 
ful a,t many places. 

Do not breed in tanks. 

Can be stripped. 

They do not make the water in 
which they live muddy. Beinq 
predaceous, moat other fish 
cannot live along with them. 


Breed during winter. 
Development slow. 

Sporting fish. 

Bequiro artificial food, when kept 
in ponds. 

Incubation period about a month 
or more. 


Mirror Carp, Oyprlnuit carpio var. 
specularis. 

1- Exotic, imported from Prussia. 

2. Its culture has been started in 
S nitli India. Experiments are 
being condxicted to find out 
their suitability for cultural 
purposes in different regions 
of the presidency. 

3. Breed in tanks. 

4. Cyprinifs carpio cannot be 
stripped. 

5. Make the water muddy and 
turbid by rooting about for 
food in the mud. Thus they 
destroy natural vegetation and 
make the water unsuitable for 
other fish. 


Xatli, Barhua ( LisfiochUus) 
hexagonolepls. 

1. Indigenous. 

2. Naturally lives in Assam and 
Eastern Bengal hill streams. 


3. Breed in tanks. 

4 Can be stripped. 

5. Do not spoil water. Other fish 
can also live along with them. 


fi. Breed during winter. 6. Breed during summer. 

7. Development comparatively 7. Development fkirly rapid. 


8. Not a sporting fish. 8. Sporting fish. 

kopUn pon^^°^*^^ ^^^i^cial feeding. 

10. Inc^atiott period not definite- 10. Incubation period about a week. 
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Explanation of Plates. 

Plate 1.— .Sketch showing the Katli terraced ponds at Ennglee Eungliot 
The waterfall is about Z feet higher than the drain. The depth of 
'ater on the 4th August was — 

6 inches in the spawniii.g bed^-'^B’', 

9 inches in the spawning bed 

3 inches in the connecting chanfliel between ''B"^ and tank No. I 
2“2’5 feet in tank No. I, ' ^ 

3-3-5 feet, in tank No. If, and 
3-4 feet in tank No. III. 



Tke connecting' drains between tanks Nos. I and II and II and III, are 
placed in such, a way tliat these pass across the longest length thus giving 
an easy gradient for hsh to ascend. Moreover in each dz’ain a pool (2^ x 2 >') 
is provided where the fish can rest while on its upward march to the next 
tank. 

Platel 12. — Sketch showing the Katli pond at Pashok. Thte water is 
coming from the overhead channel marked ‘The excess of water, 

which is not required for feeding the tank can be drained cut by the 
drain “Gr’’. The spawning bed ‘‘C’’ gets water from as well as an 

insignificant quantity of water from the channel The tanjk also 

receives water by the drain “L’’, which connects this tank with another 
tank, situated at higher level. 

The depth of water in the tank on the 7th of September 1945 was 
1*5-4 feet as shown in the sketch, and 6 inches on the spawning bed. 

Plate 3. — Sketch showing thfe Katli pond at Kaliinpong. 

The channel is fed by a long narrow channel, measuring 84 feet 

in length. The fish move to ana spawn on the sides of the channel. 

The depth of water in the channel was about one foot and in the tank from 
1 *5-2*5 feet, on the 10th September 1945. 
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PHYSIOLOGY OF EXCRETION IN 
EARTHWORMS 

T 3Sr an important memoir on tbe Fhysiology 
of Excretion in Earth-worms (Qtmrterly 
Journal of Microscopical Science, Oxford, 
Vol. 85, Ft. IV, September 1945), Prof. K. IST. 
Bahl of the University of Lucknow gives a 
very interesting and instructive account of his 
experiments and observations. He finds that 
the earthworm voids its excretory products as 
ammonia and urea and that there is no trace 
of uric acid in its urine. Ammonia and urea 
are first formed in the body-wall and gut-wall 
and are passed on to the blood and coelomic 
fiuid, whence they are eliminated by the 
nephridia. In fact, ammonia and urea have 
been estimated for the first time in the blood, 
coelomic fiuid and urine of an earthworm. 
Since the blood contains excretory products, 
the current view that blood is merely a carrier 
of oxygen has been proved to be xmtenable. 
In order to determine the role of the nephridia 
in osmotic regulation, the a^-ithoir has carefully 
estimated the osmotic pressure and the protein 
and chloride contents of blood, coelomic fiuid 
and urine, and has come to the conclusion that 
an earthworm, when submerged in water, can 
live like a fresh-water animal when both its 
gut and nephridia act as osmo-regulatory 
organs ; but in the soil the earthworm lives 
like a terrestrial animal and the osmo-regula- 
tory function adequately discharged by its 
nephridia alone, which reabsorb proteins and 
chlorides and conserve water. The mechanism 
of excretion has been cleaidy analysed into 
processes of filtration, reabsorption and chemi- 
cal transformation. The significance of the 
phagocytic section of the nephridium has 
bafded many a previous worker, but Prof. Bahl, 
by making a spectroscopical examination of 
a solution of brownish excretory granules in 
pyridine, has conclusively proved that the 
colouring matter of these granules is the blood- 
pigment “haemochromogen'% and that the 
phagocytic section is really a ‘‘storage kidney’’ 
storing the destructive products of blood. 

We might only add that not only has he 
obtained valuable results but that the tech- 
nique he has devised for collecting adequate 
quaigitities of blood and urine is equally re- 
markable, as it was this difficulty which had 
so far made analyses of these fiuids impossible. 


S. L. Hora, 



BtRStNGH BHANDALL 


Hints for the amateur gardener 

Each home presents a different proh- 
lein in landscaping because of the in- 
dividual preference of the owner. The 
following additional hints can he of 
great help. 

The foundafji^ planting should not 
liide the attractiws^^^features of the build- 
ing. It should scnten the hard lines. 
The .lawn at places ^ould come close 
to the building. It Vives the effect 
that the building rests \on the ground, 
iu)i luings on the founcktion planting. 
It ties tlie building .to the ground, 
wdiich gives it a sense of \tabiiity and 
permanence. 

Plant shrubs always in ^oups. A 
large variety of plants is not . 
They are likely to cause co^usion. 
Pew plant groups serve the pu^mse 
better. They give variation in foliage 
or blo.om throughout th.e year. Plam 
of equal vigour should he used i 
groups so that they may be able to 
compete with e’ach other successfully. 
In. mixed planting of evergreen and 
decidupus plants, the former should be 
near the entrance to add refinement. 
The ascending plants cause oonfusiow 
in the 'picture by their abundant and 
irregular* growth. Their use should be 
made sparingly. 

When planting near the foundation, 
one should make allowances for the 
plant 'growtii. Straight lines in plant- 
ings should he avoided. The front 
lines of the shrubs should liav;e smooth 
curves. -Generally the replacement of 
the base plantings after eight to twelve 
years becomes necessary for an effective 
landscape. 

Planting of trees in landscape has 
double purpose. It is used for the 
landscpae effect. It also is used for 
the ])urpose of having .shade and fruh 
frees. This donb.lg: purpose should al 


ways be i^pt in view, and all possibi- 
lities of coi^bination of trees should be 
explored. 

Eormal garHens in landscaping can 
be designed to Vive pictures .of definite 
shape. Eadial And rectangular gardens 
are so designed and named. Some ’gar- 
dens are named aVter the material used. 
The rock garden ite one of tliein. It is 
made by the accumulation of rocks ^ on 
which grow certam jdants. It gives 
an impression of a .iVouniaiii. The con- 
tinuous flow of a Kttle water down 
liill would make it complete and effec- 
tive. 

Gardening, a pleasant \ hobby 

These all essentials \of landscaping 
pointed out above, if followed closely, 
would h.elp an amateur t® do away with 
an expensive expert advice needed to 
create a beautiful landscape. Garden- 
ing should become the habby of every 
man. Only a small tract of land 
^aro.und the hom.e is needed. The start 
be made with growing animals, 
lbs fancy to .create and Wow things 
Wl be awakened. W.e Wve fiowers. 
We siboulcl also learn to love\ thernt iu 
th.eir na^tural surroundings foruhe beau- 
tj.es of tbeir colours in the landscape. 
For the sanie reason we shouldNlove the 
plants also. \ Our affection for \ plants 
as well as foXfl.owers should encmirage 
the devel()pmen\ of landscaping in India. 
It is very essentkl in a growing socMy 
because it contributes to the greats 
meavsure of happin^s of each indivjduaTN 
It can provide recmtional and educa- 
tional opportunities, ffuth for th^ children 
as w^ell as for the adiuts. This is very 
essential for the liealthy ^wth of a com- 
munity. Landscape gardening, there- 
fore, is a worthy programme |md a nohle 
profession which we should seifiously 
follow for the happiness of hpmes. 
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ROLE OF FISHERIES FOR THE IMPROVEMENT 
OF NUTRITION OF THE INDIAN PEOPLE 


By SUNDER LAL HORA 

T he main principle affirmed _J)y &e 
Eamine Inquiry Commission in 
tlieir final report (Dellii: 1945) is 
flrat tlie State siioukl recognize its ulti- 
mate responsibility to provide food for 
all, 'Witkin tbe last 100 years, G-ov- 
ernmients in India kave accepted tke 
duty to prevent widespread deatks from 
famine, but tke furtker obligation (li 
taking every possible step not only to 
prevent starvation, biit to improve nu- 
trition and create 'a kealtby and vigor- 
ous population, kas not yet keen fully 
recognized and accepted.’ 

Present state of nutrition 

After surveying tke food problem of 
India as a whole, tke Commission have 
suggested tke lines of a food policy not 
only designed to prevent famine in 
future but to’ improve tke diet of ike 
people for a ketter standard of kealtk. 
Tke Commission admit tke existence of 
muck ill-kea]tk, disease and mortality 
in India due to mal-nutritipn. It is 
estimated that 30 per cent of tke popu- 
lation in normal times does not ge,t 
enough to eat, while tke diet of a large 
proportion of tbe rest is unkalanced. 
Improvement of nutrition, therefore, 
ipust form an essential part of the pub- 
Sc kealtk programme in India. A 
w.ell-balanced and satisfactory diet is, 
however, beyond tke means of large 
sections of tke people, and an improve- 
ment in tke diet of tke people cannpt be 
achieved without a great increase in ’ 
the production of protective foods and 
a simultaneous increase in tke purchas- 
ing power of tke people. 

Fish, a readily available protective food 

Milk,^ eggs, poultry, ‘ meat and fish 
are animal foods of high protective 
value. The Famine. Inquiry Commis- 
sion found that 'tkp average daily per 


Capita, consumption of milk in Indii 
has been variously estimated as 5 .8 to 10! 
oz. though in most parts of India 
it is less than 4 oz. daily. To .elfeot an 
increase in milk production, tlioxigh 
highly desirable, is a long-range pi^)- 
gramme. The same is ike position ’vvitk 
regard to meat. No imniediate increase 
in the meat supplies can he expected. 
In fact, due to tke slaughter of a ky*ge 
number of cattle, goats and slieep to 
feed tke Army, it will take soinotime to 
replenish the stock, l^hforis are being’ 
made to step up tke production of 'eggs 
and poultry but this increase cannot 
ofiset the great demand for total ju’o- 
tective foods. In view of these consider- 
ations, tke Couimisslou laid ‘s.iron,g 
’ emphasis on an increased i)roducilon of 
fish as li very im})ortant part of tke pro- 
granune for imprf)ving jlie diet of the 
population’ and recommended : 

Hn India, where ilie par capita iniakn 
of meat and milk is sina)]., fish has 
special importance as a su))]>lem(mi 
io ill-b'alanc(M] c.erea) digits. Tlic 
present supply of fisk is totally in- 
adequate; the deve]o])meat of iislicr- 
ies is one of the most promising 
means of imi)roving the diet of ilu‘. 
peoide.’ 

Tke Commission were of the o])tnion 
that a great deal can be dom', im medial e- 
ly to increase ilie sxqjply (vf fisli and 
they recognized iluit ‘air increased sup- 
ply^ (luring the next few years is very 
desirable, in view of ike present dillimilt 
food situation and the scarcity and high 
prices of protective foods generally.’ 

Fisheries and the Royal Commission on 
Agriculture in India 

It ns not tke first timo that suck strong 
emphasis kas been laid on the develop- 
ment of fisheries in India. The Royal 
Commission on Agrionlture in India 

Bengal. 


Sender Lai Hoca, D.Se., F.R.S.E., F.Z.S,, F.R,A.S.B.» F is Director of Flsllc^icSj, 
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(p, 4S5j 10'28), ill G(niiiuiit.iug* oe U^'isli 
as an article of diet’ oLserved: 

‘"We liave })e.ea .struck >vitli tlie com- 
paratiTe failure to develop the fish- 
erie.s of the country as a source of 
food. We are aware that, in cer- 
tain parts of th.e country, there are 
ridi pious objections to the use of fish 
as an article of diet. But in Madras 
and Ikuipal, it is readily taken and] 
nuich relished by some four-fifths 
of the total ])opii1atjon. In Burma , 
it js universally liked and in the 
form of a fish paste (ngapi) is re- 
garded as an indis])ensah]e condi- 
tion. In Boiphay^ tlic XTnited Pro- 
vinces and Biliar and Orissa, large 
classes of the population take it 
when iliey can. pet it and, in the 
Punjab, there lias h.een, since the 
w'a-r, a largely increased demand fpr 
it. Irtish forms a specially valuable 
addition to a diet the staple of 
which is rice.’ 

^ After making various recouimenda- 
tiptis and pointing out ihat the develop- 
ment of inland ‘fisheries should he re- 
garded as one of the most .urgent mea- 
sures of rural amelioration, the Iloyal 
Coimuission on Agriculture in Indih 
concluded ; 

Mm])roYement in the cultivator’s d.iet 
holds out such proniis'e of improve- 
hient in his general health and the 
addition pf fish, to his diet impresses 
us as })eing sp nnich the most pro- 
mising way of ])roviding it over 
large 'areas of the country, that we 
consider that we are more than justi- 
fied in ]uaking recommendations 
which, to those who know the 
difficulties, ma,y well appear to err 
somewhat on the side of optimism.’ 

The above recommendation of the 
Royal Commission with regard to the 
development of fi.sheries 'as early as 19‘28 
seems to have had no effect on the autho- 
rities concerned till the Bengal Famine of 
1943 brought once again to^ light the 
precipice on which the Indian people 
stand so far as nutrition is concerned. 
Estimate of fish repirements 

It will thus he seen that there is an 
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urgent necessity of developing th.e much- 
neglected fishery resources of India in 
order to attain a better standard pf 
nutrition and health. Calculating on 
the basis of 100' grams of .dry protein 
per head per day, .o.f which 50 grams 
should he first class protein of animal 
origin (milk, eggs, mat, ppjdtry or fislx), 
it is ca] cilia te-d by nutritional experts 
that x>roportipnately 28 seers (one seer 
= approx. 2 lb.) of fish is needed by ^a 
])erson per annum. Against this indivi- 
dual pquirem.ent, and taking inip consi- 
deration the huge population of India, 
the present marketable production of t>i^o 
js.rore maunds of fish seem.s extremely ^ 
insiginficant. The G-overnment of India 
have fixed a target of increased produc- 
tion at 300 per cent though according 
to the needs and rec(uiremeiii.s of the 
.people it should he about 10 to 12 times 
more than the present production. 

Role of marine and inland fisheries 

Thpu'gh India is rich both in its 
marine as well as in its inland fisheries, 
the latter ar.e of greater importance in 
feeding the poor. IJiider the existing 
conditions, marine fish are distributed 
in a fresh state within a dLstanc.e of 20 
tp 30 miles, wliile the bulk of the catches 
are cur'ed and dried for export as .the 
product j.s of an inferior quality. In the 
(levplopmenj; of Indian fisheries, tliere-. 
fpre, it should always be borne in mind 
that India’s millions live far away from 
the sea, Indi.a has vavst inland fishery re? 
source-vs, the dimate is tropical, the peo- 
ple are illiterut.e and ignorant, the general 
standard of living is low and the means 
of pom muni catipn are extremely ipoor.i 
itiuler these circumstancs, a rapid exten- 
sion of freshwater car]) culture is the 
most hopeful way of tackling the urgent 
])roble.m of jncreavspd fish supplies. In 
the proper utilization of .the village pond, 
therefore, we find id.oal conditions ^ for 
the feeding of the poor with a nutritive 
diet and for raising his standard of liv- 
ing; the two objectives which the Famine 
Inquiry Commission have suggested 
should* be the food iiolicy of the Govern- 
ment of India. 
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BUILDING UP OF DISEASE-FREE STOCKS OF 

SEED POTATOES 


By R. SAHAI VASUDEVA 

P OTATO is tlie most exteusively cul- 
tiyated of all yegetables in India. 
It is produced aLundaiitly in other 
coTintries and its production exceeds 
that of wliea.t and rice combined. The 
area under potatoes in India is liuicli 
smaller in comparison io other countries 
and is estimated at less than one per cent 
of the world acreage. The quantity 
produced in this country is highly insuffi- 
cient as India was importing before the 
war potatoes worth ahont thirty lakhs 
pf rupees from other countries so inuch 
so that certain parts were almost wholly 
dependent on foreign potatoes. The 
war resulted in complete closing down 
of what wero previously large importa- 
tions of seed potatoes from foreign 
countries. We had to meet an ever- 
increasing demand of seed potatoes from 
-India and had even to find new sources 
of material. 

A regular flow of potatoes for table 
purposes cannot be kept up without a 
constant source of seed potatoes of high 
quality 'and some system of niaintaining 
freedom from disease on a large scale so 
that deterioration does not exceed the 
rate at which healthy material can he 
distributed. 

On an average about 109 ra.aunds of 
potatoes per acre are produced in India 
as against 224 inaunds in Belgium 'and 
183 maunds in the TTnited Kingdom. 
Comparing with the other important 
potato-growing countries of tlie world 
the yield per acre in India stands at the 
bottom. 

The poor 3 field in India is mainly due 
to the poor quality" of seed. It has been 
observed by the farmers wlio have for 
generations been cultivating this crop 
that the stocks of potatoes always de- 
teriorate wdien continuously grown in 
their land for several T^ears and that 
change of the seed stock is necessary 


because it always 3 'icdds vigorous cro]). 
This knowledge' of changing tbe seed 
stock is ])a8ed on tlic fact that the far- 
mers obtain greater produce from fresh 
seed than that from old stocks. A large 
number of cultivators are still ignorant 
about the real cause of the degeneration 
of seed potatoes and believe that cliange 
of seed is the only solution for all potato 
maladies. 

Virus diseases as cause of deterioration 

It has been det.erniined in India as in 
other countries that the degeneration of 
seed potatoes is not due to environmen- 
tal conditions but is caused chiefly ^ by 
certain group of maladies known as virus 
diseases. These diseases are prevalent 
wherever potatoes are cultivated and 
cause huge losses in yield every year. 
So far tlie cultivators in India are un- 
aware of these .diseases though in pro- 
gressive countries knowledge of virus 
diseases has spread among the i)oiatp- 
‘growers and they are taking necessary 
precautions to ke'ep them, under ’controL 

In England the annual loss due to 
virus diseases is more than GO thoitsand 
bushels while in 1020-21 in the TTnited 
States of America the losses were 8 
to 14 million bushels. In India so 
far no estimate has been made of 
the losses due to virus diseases but 
survey of these diseases in the bills knd 
plains of Inrlja has clearly shown 
tlint majority of the jflanis Ure 
infected with virus diseases and in 
certain fields infection io the -ex- 
tent .of lOO per cent has been obsei'ved. 
Tlie infected seed material is used year 
after ^’•ear and the disease in the Crop 
goes on multiplving. Once a plant gets 
infected it is difficult to eradicate the 
disease. The produce of such plants 
wi]]^ give d.iseased tubers which if planted 
again wHi result in diseased crop. TTn- 


R. Sahai Vasudeva is Assistant Plant Pathologist in the Division of Mycology and Plant Pathology, 
LA.RJ., New Delhi, . 



AGRICULTURE, ANIMAL HUSBANDRY AND 
FISHERIES AS CORRELATED INDUSTRIES 


By SUNDER LAL HORA 

S INGE the Bengal Famine of 1943 and 
the - consequent ravages wrought by 
pestilence and disease, it has come to 
be realized that besides the obligation to 
take every possible step to prevent starva- 
tion, each civilized Government must also 
try to improve nutrition in order to create 
a healthy and vigorous population. In the 
case of India it has become abundantly 
clear that, in view of the present difficult 
food situation and the scarcity and high 
price of protective foods generally, an 
increased supply of fish during the next 
few years is very desirable. It will be 
readily conceded that a rapid extension of 
freshwater carp culture is the most hope- 
ful way of tackling the urgent problem of 
increased protein supplies. It must be 
further realized that Indians millions live 
far away from the sea, India has vast 
inland fishery resources, the climate is 
tropical, the people are illiterate and 
ignorant, the general standard of living 
fs low and the means of communication 
are extremely poor. 

The object of this note is to show that 
besides increasing the production of fijh, 
a village pond, properly utilized, can be 
an asset of no mean valud for agriculture 
and animal husbandry. I shall take a few 
instances to illustrate this point. 

Paddy caltivalimEi and fish culture 

Tn Japan it is customary in suitable 
loe^ities to place young carp, when 1 or 


STJHDEE I.AL HOEA, d.so., 
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2 in, long, in the paddy-fields in June when 
irrigation begins; by October, say four 
clear months, when the paddy is. cut these 
have grown to 8 or 10 in. and ‘are quite 
marketable; the rapidity of growth is due 
to the warmth, excellent feeding on 
minute crustacese such as copepods, larvae, 
etc. in the fields, from which, of course, 
they are kept from escaping by bamboo 
gratings. Should the water in fields fall, 
the ryot digs a small pit in one comer in 
which the fish can survive till more water 
comes down. The rearing of the fish in 
the fields is said to improve the produce 
of the paddy since the fish destroy many 
insects injurious to the planth 

This practice is common in China : 
where fish are used for the control of 
paddy stem-borers. It is estimated that 
Ijesides an additional harvest of fish, the 
yield of paddy is increased by about 10 
per cent. 

Since 1943, Bengal has also carried out » 
experiments with paddy-cum-fish culture 
in the embanked, rain-fed and extensive 
paddy-fields of the Ahad areas of the 24- 
Parganas (Sunderban estuary of the 
Ganges) with marked success. Several 
individuals and companies have now 
adopted this measure on an extensive scale 
and the Government encourages smftll 
farmers by supplying carp fry gratis. 
Mitter^ calculated that if the acreage in 
Bengal under rice and jute be utilized for 
the culture of fish simultaneously with 
these crops and if the average yield from 
Jhe fishery be calculated at p modest 
of Bs. 10 per acre, an annual 
income of nearly five crores of 


Niehoboji, F. Nates on Fisheries m Japan. Madras Fisk Dsptt., 2. p, 80 (1907). 
ir, S. C. A Fccov^cry Plan for Bengal P* 24r3, (Caloutta, ihZi). 
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could be derived from this by-product 
alone leaving aside the additional income 
through the increased production of paddy. 

Reclamation of low lands and fish 

culture 

In all countries there is a considerable 
acreage of marshy, unproductive lands 
where food crops cannot be grown. The 
most econQmic method of reclaiming such 
areas is the excavation of a large tank 
round the lowest part and filling up the 
neighbouring plots with the earth obtained 
from excavation. On a small scale, every 
villager in Bengal adopts this method for 
raising the plinth of a piece of land on 
which he will build his house. The 
Calcutta Improvement Trust improved the 
southern portion of Calcutta by the ex- 
cavation of the Dhakuria Lake. There 
are several other similar projects for the 
improvement of other parts of Calcutta. 

In rural areas, agricultural lands have 
been similarly improved and paddy and 
fish grown together. In one instance, 
known to the writer, the capital outlay in 
carrying out the project was recovered 
in the very first year by the sale of extra 
paddy grown in that area and the entire 
crop of fish of several maunds was a clear 
gain. 

Premature reclamation of low-lying 
areas by the construction of embankments 
to check the inflow of saline tidal waters 
has proved to be a great curse for Bengal, • 
since by restricting the spill area of a 
tidal creek its bed became raised and the 
neighbouring low-lying, reclaimed lands 
lost their drainage artery. The best' 
method of reclaiming low land adjacent 
to a tidal creek is to convert it into a 
fishery by putting up suitable embank- 
ments and sluices, so that silt-laden 
waters carrying eggs and fry of fish can 
gain access to this low land. Gradually, 
through the deposition of silt, the bed of 
the fishery will be raised in a few years’ 
time and the land will ultimately become 
suitable for paddy cultivation. In the 
meantime the waste land will annually 
yield very profitable fish crops. It is a 


matter of great pleasure to state that in 
the Sunderbans Ahad areas of Bengal, 
particularly in 24-Parganas, sevex'al land- 
holders have adopted this suggestion for 
the improvement of their property and 
have derived great benefit therefrom. 

Tank irrigation and fish culture 
It is a wrong and popular belief that 
only permanent pieces of water are suit- 
able for fish-culture, for it has been 
established that nothing decreases the fish 
production of a tank so largely and 
rapidly as continual immersion of its bot- 
tom. The productivity of a tank is usually 
increased if we occasionally dry it out 
completely and allow it to lie fallow for 
some time. This fish cultural- practice, 
therefore, stands in close relation to 
irrigation as has been stated that ‘among 
the measures that may be adopted for 
increasing the area under cultivation, the 
first place must be assigned to works for 
the^ supply and conservation of waters, 
the importance of irrigation from small 
tanks or village ponds for purpose of 
agriculture and fish culture will, there- 
fore, be fully realized. In fact, the 
Famine Inquiry Commission regarded the 
‘development of irrigation from private 
works as at least equal in importance to 
that of irrigation from works constructed 
by Government’. 

Tanks in many parts of India form an 
important source of irrigation but there is 
considerable scope for improving agricul- 
ture by utilizing comparatively smaller 
accummulations of water for irrigating 
vegetable gardens or fodder crops for 
cattle during the dry season. Irrigation 
works will not only benefit agriculture but 
will be a boon to the fish farmer who 
wants to dewater the tank for the eradica- 
tion of predatory fishes and for the proper 
fertilizing of the pond bottom. It will thus 
be seen that tank irrigation is not at all 
antagonistic to fish culture but is equally 
beneficial for agriculture and pisciculture. 

In the case of seasonal tanks or tanks 
that can be drained for irrigation or other 
purposes, it is highly desirable to cultivate 
a short-term crop qp their beds. Besides 
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getting a good agricultural crop in such 
circumstances, this practice helps in the 
eradication of predatory fishes and in 
fertilizing the pond. If a leguminous 
crop could be raised, it would prove 
extremely beneficial for the growth of fish 
in the tank. Green manuring of the 
pond's bottom is helpful for the giwth of 
fish. 

The bottom silt of a fish pond is a very 
gpod fertilizer for land crops and is 
readily sought by^ the cultivators of 
Western Bengal. The practice of remov- 
ing bottom silt from canal beds is very 
common in China where it is extensively 
used, for the preparation of compost 
manure. 

It will thus be seen that fish culture in 
paddy or jute fields, in tanks excavated 
for the improvement of agricultural lands 
and in irrigation tanks, are important 
links which could effect close correlation 
between agriculture and pisciculture. 

Cattle farming and fish culture 

The success of carp culture in central 
Europe, Japan and China depends on the 
fact that carp ponds receive a copious 
supply of stable or farmyard manure 
drained direct into the pond, besides other 
organic and chemical manure. It is com- 
monly found that a village pond frequent- 
ed by cattle, or with cattle-sheds by its 
side, shows a remarkable growth of fish 
as compared with other ponds not so 
situated. If the tank water is used for 
irrigating fodder crops, then there will be 
a distinct improvement in the health of 
the cattle. This is particularly true in 
Bengal, where, for lack of fodder, every 
dry season the cattle become emaciated. 
Proper utilization of farmyard manure for 
fertilizing fish ponds and the utilization of 
fish ponds for irrigating fodder crop could 
be of great mutual benefit to fish culture 
and animal husbandry. 

A question has been asked as to how 
ponds fertilized with farmyard or stable 
manure can be used as a source of drink- 
ing water for animals? Properly maintain- 
ed fish ponds, however heavily manured. 


are generally more sanitary than ordinary 
neglected village ponds which at present 
serve as the source of drinking water for 
the cattle. Further, cattle are believed to 
be immune from ordinary water-borne 
diseases, but I am not in a position to ex- 
press an opinion on this point. 

Duck-farming and fish culture 

Duck-rcaring is a profile? ble* cottage 
industry and the owner of a tank, ‘besides 
rearing fish in it, growing vegetables and 
fruits on its sides, irrigating his land for 
double cropping, can also use it for duck 
rearing with advantage to the fishery of 
the tank. Ducks will control excess vegeta- 
tion, feed on insects, snails and bibalbes 
and fertilize the water with their excreta 
of great manurial value. 

A village pond 

At present, 'the average village pond is 
in an insanitary condition and almost 
neglected. With a few laudable excep- 
tions, fish culture is done in some of them 
in a very primitive way. In the light of 
what is stated above, it will be clear that 
a village pond can be made the centre, on 
. a small scale, of all kinds of food indus- 
tries. Another advantage of pond culture 
will be that the tanks will become sanitary 
and, instead of being an eye sore and a 
menace to public health, they will become 
the most valuable assets of the village 
community as store-houses of a food of 
high nutritive value. In any scheme of 
mixed farming, particularly in areas 
similar to those of Bengal, it will be well 
to bear in mind that fish-farming can pro- 
vide the nucleus for other food industries. 
In view of what is stated above, it seems' 
imperative that more attention should be 
paid to the economy of a village pond and 
coordinated investigations should be con- 
ducted to evaluate quantitatively the bene- 
fits to each industry. 

In view of the fact that an average 
village pond is at present very much 
neglected and that it can be utilized for 
fish culture, irrigation and duck-rearing, 
it is suggested that coordinated investiga- 
tions should be conducted into the utility 
of village ponds in rural economy of India. 
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FISHERIES RESOURCES OF WESTERN BENGAL 
AND THEIR UTILIZATION 

SUNDER LAL HOJiA 

ZOOLOGICAL SURVEY OE INDIA. INDIAN MUSEUM, CALCUTTA 

The Repoyi on the Markilng of Fish In India, published, in T9.{6, contains data 
of lisli production for I937--38. In that year, the estinialcd production of sca-tish 
in ikaitial was 17.20 lakhs of maunds valued at 34.6 lakhs of Rupees. I'hc 
estimated surplus of freshwater fish was then 31,332 lakhs of maunds valued at 
432.92 lakhs of Rupees. The Report on the Marketing of Fish in the Indian Union, 
ii(.nv under preparation, gives the estimated production of sea-iish in Western 
Bengal as 5.772 laldis of maunds valued at 85.3 lakhs of Rupees. The estimated 
marketable surplus of fresh water fish is 11.973 ^<ihhs of maunds valued at 335.7 
lakhs of Rupees. If we leave out of consideration all activities regarding grow 
mor(-‘ fish during the last decade, even then it will be found that 67.2% of the 
sea-lish production and 62.0% of the surplus freshwater fish production of Bengal 
have gone to the share of . East Bengal! Though on llie population basis (West 
Bengal 21,196,453; East Bengal: 41,949,710. Census 1941), this division of 
iish{‘ries seems justifiable, it must be remembered that West Bengal is the most 
industrialized part of the Union of India and contains within its limits the city of 
Calcutta, a probleni by itself so far as food requirements are concerned. Moreover, 
people of East Bengal eat quite a lot of fresh fish at source which does not come to 
the market and is not recorded in the above figtrr'es. 

From the figures of fish production and its value given above, the following 
further facts can be adduced: 

1. The freshwater fisheries resources were far more valuable in Bengal, for 
they contributed 50.1% of the total production in India. West Bengal even now 
leads the rest of the Provinces and States in the Indian Union wfith 28.97% of the 
total freshwater fish production. 

2. In 1937-38, the average price of sea-fish was Rs. 2]- per maund and that 
of freshwater fish Rs. 13.8 per maund. In 1948, they had arisen to Rs. 14.7 and 
Rs. 28|- per maund respectively. 

3. The high price and production of freshwater fish indicate preference of 
the ])eoplc for freshwater fish but, during the last decade, there has been a marked 
improvement in the demand for sca-fish as the ratios of sea-fish and freshwater 
fish prices in 1937-38 and 1948 (2; 14.7 and 13.8: 28) would indicate. 

These important factual data must be borne in mind in considering the fisheries 
resources of Western Bengal and their utilization. As fisheries is a natural 
resource, we may first briefly consider the nature of the country where the resources 
ai'e located. 


* Talk given at the Discussion Meeting of the Royal Askitic Society of Bengal on March 
I949‘ 
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Physical Basis of the Fisheries Resources of Western Benc.al 

Bengal is a deltaic province and is, therefore, a low-lying part of India. J here 
are, in consequence many depressions and marshes m the lowei pa ' is 

to fairiv high rainfall they remain filled with water permanently or seasonally, iii 
the upper parts, owing to set monsoon seasons, water is stoiec in poiu s oi 
domestic and agricultural purposes, so the provmce is dotted ovei wi l uuiunic i r ) t 
collections of impounded water of varying sizes. The iivers o c.i . 

large amount of silt and are, therefore, liable to change their courst^s very 
frequently, with the result that innumerable bheels are formed in the lx s o < j .u 
rivers, there had been a general tendency for the rivers in Bwigal to oscillate 
from wtsi to east. Extensive estuaries are formed by the Ganges ^nti the 
Brahmaputra, which are almost uninhabited for the greater part of the_ yeai . lieic 
are no suitable harbours on the coast of Bengal and, the silt carried down by . it 
rivers sometimes forms bars at their mouths which render navigation hazarclous 
even during the calm season. The bottom is muddy and soft over a gieatei 
of the estuaries and foreshore and the continental shelf round India, paiticulaily 
round the Bay of Bengal, is very narrow. The detritus carried down by the riv('rs 
fertilizes the water and the tropical temperature is conducive to fish giowth. 

As will be clear from the above account, the living rivers are now in East 
Bengal and in consequence the riverine, estuarine and foreshore fisheries are more 
productive in that Province. In West Bengal, the salinity in the estuaries is high 
and most of the rivers and creeks are strongly embanked in the interest of agricul- 
tural crops. There is more emphasis on paddy cultivation than fish production 
in the Simdarban Abads. The western part of West Bengal comprises dry districts, 
where large irrigation tanks had been constructed in the past and need for canal 
irrigation is being strongly felt now. The rivers are being dammed for the storage 
of water for multiple uses. 

Resources and their Utilization 

We can now examine the fisheries resources of Western Bengal against lb(‘ 
background of the preferences of the people, the topography of the couni ry and 
the basic peasant economy of its inhabitants. It will be admitted on all hands 
that an average Bengali would prefer Rohi Machh (Labco rohita) to Bhctki 
(Lafes calcarifer) at any time and for this reason on ceremonial occasions Rohi 
rather than Bhctki is in great demand. The topography of the country and ilie 
peasant economy of its inhabitants are also more suitable for freshwater lish 
production and I have no doubt that, if increased fish production is mc‘asiircd in 
terms of the money spent on various schemes all over India, it will be seen that 
a comparatively much smaller investment in inland fisheries has yielded very 
encouraging results. Inland fisheries are of various kinds and each type will 
now be considered separately. 

Pond Culture. Of all the freshwater fisheries resources of W. Bengal, 
ponds provide a wealth, which is still greatly under-developed, in spite of the fact 
that in starting the Fisheries Department in 1942, the Government of Bengal laid 
down pond culture as its main objective. So far as the scientific side of this 
development is concerned, Bengal has already been recognized as the leading 
exponent of this resource utilization. Unfortunately, administrative^ 
difficulties in harnessing very fully this resource have not yet been overcome. A 
large number of ponds are still lying in a derelict condition. Shallow ponds and 
bheels, which could be more profitably used as fisheries, are being reclaimed 



FISHERIES RESOURCES OF WESTERN BENGAL AND THEIR UTILIZATION 


prematurely for agricultural purposes. Water-hyacinth is still being permitted 
to extend into dean fisheries. 

I am given to understand that the ^'Rural Pisciculture Scheme”, started by 
me in 1944, has been considerably extended. According to this scheme, fish-seed 
was supplied at a subsidized rate to owmers of tanks whe undertook pond-culture 
on proper scientific basis. The operation of the Scheme also made it possible to 
impart necessary technical information to fish farmers, to demonstrate scientific 
methods of production, harvesting and utilization of fish crop and to offer the 
ser\'ices of a small band of technically trained pond culturists at a nominal charge 
to pond owners requiring services of skilled personnel. 

The pond cultural practices of Bengal have succeeded in certain farms in 
producing 2,000 lbs. of fish per annum, a food crop yield of high class protein 
much greater than that can be affected by agricultural practices. It is probable, 
however, that by following Chinese methods, which yield 4,000 to 5000 lbs. | care j 
annum, further improvements can be effected. There are large areas in which the 
practices employed do not reach a satisfactory level and in addition there are even 
large areas in which practically no use is made of the available bodies of impounded 
water. The fullest possible development of these resources is desirable for the 
long-range programme of meeting food-requirements and steps to this end are 
most urgently required in the present state of West BengaEs fish supplies. Apart 
from its role in food production, a programme for development of pond-culture 
is of deep significance in relation to peasant economy, its intimate physical relation 
to the structure of the village, the lower le\el of capitalization involved and its 
dependence on the human element. There are three major programmes under 
pond culture which deserve particular attention in West Bengal and to these I shall 
now refer. 


I. Faddy - cum-Fisii Culture 

I have already referred to the embanked condition of the paddy fields in the 
Ahad areas of the Sundarbans in the district of 24-Parganas. Simultaneously 
with the paddy crop, a fish crop of 100 to 300 lbs. | acre is usually harvested in 
suitable areas, but the supply from paddyfields can be augmented several folds 
through proper cultural methods. In China, fish-breeding in paddy fields is used 
for effectively controlling the most serious insect-pest, the stem borer. The yields 
have thus been noticed to have increased by about 10-15%. Furthermore, there 
are clear indications of fish eating mosquito larvae and thereby preventing the 
spread of malaria. In the Dutch East Indies, fish-culture in paddy-fields has 
been characterized “as the highest form of pisciculture” and a higher yield of rice 
to the extent of 5-15%' has been reported. Small scale experiments conducted 
by the Directorate of Fisheries, Bengal, during 1945-46, showed an increased yield 
of paddy by 150 lbs, | acre. The FAO Rice Conference at Baguio, in March 1948, 
recommended the adoption of this practice in all suitable areas. Unfortunately 
some critics wanted all fish of g" to 12", harvested from paddy-fields, to be grown 
further in ponds. Those who have some idea of the paddy-fields in the Sundarban 
Ahads know that this is not practicable in each and every case and who among us will 
say that a Rohi or a Caila (Cafla catla) or a Mrigal (Cirrhina mrigala) a foot in 
length is to be despised as food. I feel convinced that this extensive resource of 
West Bengal is capable of great expansion for the increased production of both 
cereals and fish. 
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2. Bhasa-hadha or Pond Culture of Brackish-water Pishes 

Long- ago, Sir K, G. Gupta in his reports on the Fisheries of Bengal hinted 
at the boundless possibilities of increasing fish supply from the estuarine areas by 
'‘improving and extending the system of hheris^* which, before the Bidhyadhari 
river became defunct, was found so profitable in the Salt Lakes area in the neigh- 
bourhood of Calcutta. During my period of service in Bengal, a few fish(‘ries of 
this type were started and some derelict ones were repaired, but the terms ot the 
leases of land in most promising places were such tliat the land could only be 
used for paddy cultivation but not for fish culture. In spite of the best efforts 
of the Directorate of Fisheries, it was difficult to persuade the District Magistratc‘S 
to relax the lease clauses, and in the interest of grow more fish, to allow the low- 
lying unproductive areas to be used for raising fish crops If such administrative 
difficulties could be overcome, I have not the least doubt that it will be possible 
to bring under pisciculture vast areas adjoining rivers and creeks in the Sundar- 
bans. There can be no better way of reclaiming low lands in these parts even 
for agricultural crops than through the operation of the system of hhcris for fish 
culture. 

3. Sewage Irrigated Fisheries 

The Salt Lakes of Calcutta are no longer used as salt-water bheris but are 
now cut up into extensive freshwater fish-farms. They are shallow and would 
normally dry up during the hot months but fortunately the Sewage Outfall 
Channel of the Calcutta Corporation passes through the Salt Lakes area. Ilie 
greatly diluted Calcutta sewage is taken into a number of fisheries and the results 
of carp production in them are very profitable. If arrangements could be made 
with the Corporation of Calcutta for a proper distribution of the sewage water 
to these fisheries, the production in this 70 sciuare miles area will go a long way 
to meet the requirements of Calcutta during March to June when fish from olhcu* 
sources is normally scarce in the markets. I worked hard and planned tht^ 
development of this area as a fishery but unfortunately H.E. Mr. R. G. Casey, 
Governor of Bengal, who took great interst in the Scheme, left Bengal and since 
then little attention seems to have been paid to this most productive scheme. A 
public company floated for the reclamation of this area, under the combined 
auspices of the Government and the Corporation, will convert it into a he^alth 
resort for the over-congested town and would produce large quantities of wlioh‘- 
some p 07 ia (carp) fish. The advantage of developing this area is tliat probU‘nis 
of refrigeration and transport do not arise, for with little effort fish can l)e sold 
alive in Calcutta even during the hottest months. 

Before leaving the subject of Pond Culture, I with to emphasize once again 
that the programme of Pond Culture in Western Bengal and the proper utilization 
of all our resources in this line will give an immediate relief in me(‘ting fisli 
shortages. 

BheeJ Fisheries. Clo.sely allied to pond culture, is the utilization of hlieel 
fisheries. They have been greatly neglected and overgmwn with thick veget atioti 
and now it has become difficult for individuals to reclaim them. I admit that 
■methods of reclaiming them are not yet fully under.stood and, therefore, experi- 
mentation and^ research are called for. We have been considering devc'lopment 
of fisheries for at least four or five years but no beginning has so far been 

made. Once the Government can demonstrate a successful method of working 
bheel fisheries, I have no doubt private enterprises will not be lacking to utilize 
this resource for the production of fish. 
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Riverine Fisheries. — There are only a few small rivers which in their entirety 
^belong to Western Bengal. Proper conservation of fisheries of these must be 
planned on a scientific basis. Some of them are shortly going to have dams and 
wiejs which will have considerable effect on their fisheries. The rivers are the 
main source of fish-seed supply and if their fisheries are interfered without 
inaking adequate provisions for the breeding of fish, besides deterioration in river 
fisheries, pond-cultural activities will be seriously affected. 

The rivers which are common to several provinces of the Indian Union and 
Blast Bengal can only be developed on a federal or international basis. These 
rivers must be nationalized and suitable fishery conservation measures adopted. 

Esiuarinc Fisheries. — The only estuarine areas of W. Bengal are those 
located within the Basirhat and Namkhana Ranges of the 24-Pa rganas. ‘Unfor- 
tunately, they were not of very great importance in Bengal and I did not survey 
them properly. Imr the development of these fisheries, refrigeration and quick 
transport are two most essential requisites and it is gratifying to note that the 
provincial budget for 1949-50 contains a provision for the supply of power craft 
to the existing trade for quick transport of fish. I have not seen the schemef 
but presume that equal attention has been paid to the supply of ice for refrigera- 
tion purposes. 

Foreshore Fisheries. — The chief centres of marine fisheries in W. Bengal 
are the Moore and Fraserganj Islands near the mouth of the TTooghly in the 
24-Parganas and the Contai Coast with principle fishing centres at Jalda, 
Samdiaput, Junput and Kalagachit. I have not personally studied the fisheries 
of the Moore and Fraserganj Islands, but if they are comparable in any way to 
those of the Dubla Island at the mouth of the Passur River, then the following 
development measures for their fuller utilization can be suggested. 

1. Arrangement for refrigeration, cru.shed ice in the first instance, and 
quick transport of quality fish for the Calcutta market. 

2. Improvement in the methods of fish processing by the introduction of 
salt-curing, drying on raised platforms, etc. 

3. Utilization of waste fish and fish-wastes in developing by-product 
industries on the spot. 

As regards marine fisheries of the Contai Coast, I am fairly well familiar 
with them and would suggest the fpllowing phased programme for their develop- 
ment : 

Phase I. — Improvement of the existing fishing methods by the supply of 
fishermen consumer goods ; towing out boats to tlie fishing grounds ; use of 
“Ducks” for landing catches ; supply of ice in sufficient cfuantities ; grading of 
fish ; (‘usuring utilization of quality fish for table eitluu’ locally or in the 
Kharagpur and Calcutta Markets ; salt-curing of smaller fish ; utilization of 
fish wastes and waste fish for the manufacture of fish meal or manure and the 
utilization of shark-livers for the manufacture of oil. 

P/ms'c 2. — rntroduction of larger power vessels as lugs and mother ves>sels, 
for taking out fishing boats beyond the limits of inshore fisheries; development of 
iishery Cooperatives and provision of up-to-date marketing facilities for fresh 
and (iried fish and other fishery products. 

Phase 3. — Employment of small power fishing vessels in conjunction with 
mother or factory ships, the latter for the treatment of the produce on the spot, 
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for the safety of the fishermen and for enabling fishermen to stay away 
their home for some days. 

Phase 4. — Deep-sea fishing with drift and seine nets, trolling (not trawling) 
and long-line fishing. 

I cannot say how long will each phase last, because that will largely depend 
on the administrative ability of the personnel and the knowledge, earnestness and 
industry of the technical staff employed. Of one thing I am certain in my mind 
that evolutionary changes, as represented in the above phased programme, will 
have far more chances of success in the background of the economy of the 
operatives and the preferences of the people than any revolutionary innovationwS. 
Short circuiting of the evolutionary programme may be- possible within limits 
but any marked deviation may result in serious failures. 

Fish Supply Pkoblems 

The fisheries resources of Western Bengal, though perhaps inadequate for 
the needs of its people, are fairly varied and extensive and are capable of great 
expansion through well-planned economic development schemes. At the very 
outset, it must be borne in mind that the fish supply problems^ of West Bengal 
are twofold. Calcutta and the neighbouring industrial areas with high purchas- 
ing power and rural Bengal with peasant economy and very low purchasing 
power. We shall not be serving Bengal faithfully unless we bear in mind both 
the problems simultaneously. I am, however, aware that the solution of the 
Calcutta problem may solve to some extent the problem of supply to rural Bengal 
as a sequence thereof. 

Calcutta and the industrial centres in the neighbourhood are cosmopolitan 
in regard to the composition of their population and generally speaking their 
inhabitants are less conservative, more literate and hold progressive ideas. 
Through a well-organized marketing propaganda many innovations can be 
introduced in these areas. On the other hand, the rural population is very 
conservative, particularly in the matter of food, less literate and backward so 
far as modern developments are concerned. The utilization of fishery resources 
must be planned against this background. 

Leaving alone for the time being the heavy fish imports from East Bengal 
and the neighbouring provinces of the Indian Union, the fish supply position of 
Calcutta can be improved by the utilization of the Salt Lakes fisheries, bhasa- 
hadJia and paddy-field fisheries of the Sundarbans, development of estuarine and 
foreshore fisheries and the utilization of the Bheels, Pending these local develop- 
ment, which may take some time, Calcutta should import fish in ice or refrigerated 
holds from the West Coast by arrangements with the Government of Travancore, 
Cochin and Madras. All quality-fish production along the West Coast, after 
meeting local requirements, should be brought to Calcutta. I was greatly 
surprised, that in the Hong Kong markets, the cheapest fish was the Canadian 
Herring or Hilsa. If currency restrictions can be overcome, I would certainly 
like to see Calcutta markets flooded with Canadian I-Jilsa, Now Calcutta and 
other industrial centres are feeding on the rural areas where the supply is already 
inadequate with the result that, in the absence of any other high quality body- 
building and protective food, ill health and misery are the lot of the rural popula- 
tion. 
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So far as the rural areas are concerned, the proper development of inland 
fisheries, particularly pond culture, holds the most brilliant prospects. Providence 
made Bengal a country full of tanks, ponds and hkccls and made its people relish 
pond fish in preference to other varieties. It should, therefore, be the duty of 
the administrators and servants of the country to fully utilize the local resources 
and to cater for the preferences of the people. 

During my period of office in Bengal, four departments, besides the Direc- 
torate of Fisheries, were looking after the various aspects of the Provincial 
fisheries, namely {1) Revenue Department, which provided funds for the rehabi- 
litation of fishermen and improvement of tanks, looked after the management 
of Khas-Mahal fisheries, and .settled legal aspects of the utilization of land 
(paddy cultivation or fish culture), etc., (ii) Industries Department helped in 
the procurement and distribution of fishermen consumer goods, (ili) Co-operative 
Department, worked among fishermen to organize them into effective units for 
production and marketing of fish and distribution of consumer goods and 
Irrigation Department, that owned a large number of canal and bhecl fisheries, 
looked after the sale of fishery riglits in the waterways of the province. 
Though for fish supplies, the Dii'ectorate of Fisheries was always held responsible 
for all acts of omission and commission, the position behind the scenes was lack 
of proper perspective and co-ordination between the various Departments of the 
same Government, with the result that much energy was dissipated in common- 
place bickerings and very little came out of the pooled resources of all these 
Departments. While attending Departmental Committees and Conferences, I was 
always reminded of the dictum of the late Dr, N. Antiandale. Me was of the 
opinion that the wisdom of a Committee is less than that of its least intelligent 
member. We all know by now that compromises have never paved the way to 
any big success but only help to postpone decisions on matters of vital importance. 
T do sincerely hope that, with the advent of peoples’ Government, these are things 
of the past, though I have my apprehensions because prejudices and jealousies 
take a long time for their eradication. The first bottle-neck for the proper 
utilization of fishery resources is, therefore, lack of co-ordination and so long 
as officials do not give up ^‘Departmental views'' and learn to face the problems 
as a whole, much progress cannot be made. 

For any development plan, there are three essential requisites l.e., Men, 
Material and Money. These essentials are arranged in order of priority. Are 
there suitably qualified men available in the province for taking charge of 
development plans? So far as I am aware, they are very few. It is obvious, 
therefoi'e, that training of personnel is priority No. i in our plans of fisheries 
development, I must make it clear here that for developing natural I'esouixes, 
outside experts can be of little value and that experience of persons with know- 
ledge of local conditions is most essential. Unless we have practical men on the 
scene, the question of material required for cur development plans does not arise, 
as investments made in materials in the absence of knowledgable persons to use 
them can be written off straight away. The question of money, to which highest 
priority is given at pixsent, is of very minor importance. When you have practi- 
cal men who know precisely what equipment is required, the results are bound to 
be encouraging right from the beginning and the public will not then hesitate to 
invest in fisheries development. Most of the major schemes would be taken 
up a Public Liability Concerns, partly with Government funds and partly with 
public funds. Taking everything into consideration, the second bottle-neck is 
the lack of trained and experienced personnel 
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In my opinion, a lasting and nation-wide development of fisheries in Western 
Bengal must be a slow and gradual process of the evolutionary typ^, in which 
training and experience of the personnel actually engaged in research and develop- 
ment will be our greatest assets. Any hurried, spectacular measures, such as 
trawling experiment of the “Golden Crown” or training of students in American 
Shad Fisheries and Central European Carp-Culture Industry, are bound to fail 
as they had already failed not in the very distant past. Large schemes designed 
to bring the produce of the seas into Indian markets and to habituate the people to 
eat unfamiliar fisl^es will take years to complete. From the short term point of 
view, it is necessary to carry out a large number of smaller, less ambitious, but 
economically sound projects which will in the aggregate increase production consi- 
derably. It is extremely unfortunate that while big schemes are being readily 
financed, adequate money for smaller, but highly productive schemes, is usually 
not forthcoming. This mental outlook with regard to the financing of schemes 
is the third bottle-neck to be tackled. 

Conclusion 

In conclusion, may I quote the concluding paragraph of Sir P. M. Khareghat’s 
communication to the Times of India, Bombay, dated 14-2-49, on “Failure of Food 
Drive,” wherein he stated: 

'Tn short agricultural production can onh^ be increased if a number of dlllerent 
• measures are adopted with energy and the necessary requisites for carrying them out are 
made available by Government of India. There is no magic wand that can be waved for 
increasing output. It will not be achieved merely by talking and planning. It will entail 
hard and laborious work by the agriculturists and by those who have to guide them. It 
will require a large expenditure of money and materials.^ It will need a far-sighted 
policy by Government, giving security to the producer to ensure his whole-hearted co- 
operation and joint working by all the departments of the Government concerned. Pood 
production has not increased because these requisites have not been available. It is now 
up to Government to make them available. Will they do so?” 

The same applies pari passu to fisheries production in Western Bengal. Qtir 
valuable, resources, in spite of talking and planning for years, still wait utilization 
to feed the common man so as to raise his nutritional standard and to make him 
healthy and strong. 
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FOREWORD. 

Though my interest in the fish and fisheries of India was aroused as 
early as 1917, when as a student of the M.Sc. class at Lahore (Punjab 
University) I was asked by Dr. R. H. Whitehouse to make a preliminary 
study of the ‘Fish Fauna of Lahore it was not until I joined the Zoological 
Survey of India in 1919 that I had an opportunity of receiving training, 
from the late Dr. N. Annandale, in methods of field investigation of fisheries 
of a given area and in studying the ecology, bionomics and systematics of dif- 
ferent groups of fishes. My &st published article on ‘The Fish of Seistan’ ^ 
was in collaboration with Annandale who, in an appendix, described the 
fisheries of the delta of the Helmand and the use of shaped rafts of bulrushes in 
India and Seistan. When entrusting me with a zoological survey of the Mani- 
pur Valley in February-March 1920, Aimandale gave' me a copy of his article 
on ‘Fish and Fisheries of the Inl6 Lake’ 3 and wanted me to prepare a 
similar report with regard to the fish and fisheries of Manipur. Annandale 
visited the Valley for a week or so but during this brief period I learnt 


1 The results of this study were embodied in a dissertation submitted to the 
Punjab University in the fulfilment of the then existing regulations, for the M.Sc. 
degree. The dissertation not only contained descriptions of the species recorded 
from Greater Lahore, but an account of the methods of fishing and marketing with 
observations on the improvement of fisheries. A list of 42 species recorded in this 
work was recently pubHshed by Nazir Ahmed in his ‘Fishes of Lahore’ {Bull. Dept. 
Zool. Punjab Univ. I, p. 256, 1943). 

2 Annandale, N. and Hora, S. L. — Bee. Ind. Mus., XVIII, pp, 151-203, pis. XV- 
XVII (1919). 

® Annandale, N.^ — Bee. Ind, Mus., XIV, pp. 33—64, pis. I— VIII (1918). 
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much, from liim which it is difficult to express in writing. Tho results of 
my survey are embodied in an account of the ‘Ksh and Fisheries of Manipur 
with some observations on those of the ISTaga Hills Though later, as an 
Officer-in-Oharge of the Cold Blooded Vertebrate Collections in the Zoo- 
logical Survey of India (Indian Museum, Calcutta) I was mainly concerned 
wfrh systematic work on Indian fishes, the fascinating study of Indian 
fisheries was never lost sight of. Several articles on the customs and 
habits of fishermen, methods of catching fish and on the bionomics and 
migrations of important food fishes were published from time to time when 
I was stiH serving in the Zoological Survey of India, From among such 
contributions, reference may be made to ‘Mud-fishing in Lower BongaF,® 
‘Trade in Live-fish (Jiol Machh) in Calcutta ‘Crab-fishing at Uttarbhag, 
Lower Bengal’,^ ‘Wanderings of the Bombay-Duck, Earpodon nehereus 
(Ham.) in Indian Waters and a series of articles on the spawning grounds 
and bionomics of EiUa summarized in ‘Life-history and Wanderings of 
Eilsa in Bengal Waters’.® The series of articles on tho ‘Game Fishes of 
India’ published in the Journal of the Bombay IsTatural History Society 
contains information which could be made use of by fishery scientists. 

In the meetings of the Fish Committee of the Imperial (now Indian) 
Council of Agricultural Besearch, among other things, I had directed 
attention to the construction of dams and weirs and its effect on the fisheries 
of the migratory species, the pollution of streams by municipal and factory 
effluents and its harmful effects on natural fisheries, the preservation of fish 
for its proper utilization and the need for a Central Institute of Fisheries 
Research. 

Besides contributing articles myself on Indian fisheries and raising 
discussions on important aspects of fisheries development from a purely 
scientific point of view, I requested specialists with practical experience 
of Indian fisheries problems to contribute notes regarding Indian fisheries. 
Of these, two articles by Dr. el. T. Jenkins on ‘The Fisheries of India’ 7 and 
‘ The Fisheries of Bengal — Can they be improved and developed ’ ® and two 
articles by Dr. Albert W. Herre on ‘Lessons from the Fish Markets of 
Calcutta’ ® and ‘The Fisheries Departments of the Philippines and Malay 
with Comments on the needs of Bengal and India’ are of particular 
interest. 

Though I was thus equipped with considerable knowledge of the 
scientific problems of fisheries development in India, on taking over charge 
of the Fisheries Department in Bengal in May, 1942, 1 found myself lacking 
in essential knowledge and experience concerning the practical problems 
of the management and development of fisheries of diverse types and of 
such a highly, complicated nature as those of Bengal. Fortunately for me, 
owing to the emergency conditions then prevailing, a considerable part 
of Bengal rich in fishery resources (riverine, estuarine and foreshore fisheries) 
had been declared as a Denial Area and the following functions were assigned 
to the newly created Department of Fisheries : — 


1 Hora, S.X.—jReo. Ind. Mua., XXII, pp. 166-214:, pis. IX-XII (1921). 

2 Hora, S. As, Soc, Bengal (N.S.) XXVIII, pp. 197-206, pis. (19S2). 

8 Hora, S. B. — Joum. As. Soc. Bengal (N.S,), XXX, pp. 1-16, pis. (1934). 

* Hora, S. I». — Ourr. Soiencet III, pp. 643-546 (1935). 

8 Hora, S. B. — JToum, Bom. Biat. Soc., XXXVXE, pp. 640—664 (1934), 

* Hora, S. B. — Journ. Roy. Aa. Soc. Bengal, Science, VI, pp. 93—112 (1941). 
Jeiikins, J. T. — Curr. Science, VII, pp. 43-44 (1938). 

8 Jenkins, J. T. — Cttar. Science, VI, pp. 373-376 (1938). 

8 Herre, A. 'W.^—Curr. Science, VI, pp. 263—266, (1938). 

Herre, A. W. — Sd. and CulPure, VI, pp, 629—634 (1941). 
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(1) To re-organize the catching and distribution of fish under emergency con- 

ditions. ^ 

(2) To conserve the present supplies, with particular reference to the fisheries 

of immature fish. 

(3) To conduct investigations into tank fisheiies with a view to increase the 

food supply in the province, thereby aiding the ‘Grow More Food’ 

campaign. 

Starting from scratch and finding to my great regret that all earlier 
records of the defunct Department of Fisheries were unobtainable, I deter- 
mined to educate myself in the problems of Bengal fisheries. Three courses 
were adopted to achieve this objective, namely, (i) personal inspection of 
fisheries and contacts with fishermen and fish merchants by undertaking 
extensive tours all over Bengal, particularly to the areas which form sources 
of fish supply to Calcutta ; the fisheries of some other provinces were also 
visited; (ii) extensive study of literature and codification of the material 
^ dealing with pond fisheries, and (iii) establishing contacts with specialists in 
the XJ. El. and the U. S. A. with knowledge of Indian or tropical fishery 
conditions and inviting their comments and suggestions on general or 
specific problems. 

From 26th May, 1942, to 31st March, 1943, I spent 110 days on tour; 
in the following year ending 31st March, 1944, 107 days were spent on tour 
and in the third year 104 days. With the enormous expansion of the 
Department in 1945, more and more time had to be spent at headquarters, 
but I wish to emphasize that it would have been impossible for me to 
appreciate Bengal’s fishery problems wdthout these tours, for ‘fisheries’ 
is a field science and not a problem for discussion in office files. As a result 
of these tours and enquiries a note on the ‘Sources of Fish Supply to Calcutta 
Markets ’ ^ and another on ‘ Suggestions for the development of Salt-water 
Bheris or Bhasa-badha fisheries in the Sundarbans ’ ^ were published. 
The effect of the effluent from the Quinine Factory at Mungpoo, District 
Darjeeling, was also thoroughly investigated and suggestions made for the 
improvement of fisheries of the Bungbee, Riyang and Teesta rivers. 3 
Much other valuable information is now available in official papers for those 
who may wish to make use of it. 

From the study of literature on tank cultural practices in India and 
abroad, it seemed necessary to publish a series of short articles in Indian 
Farming ^ so as to invite suggestions and criticism from practical fish 
farmers- For the Imperial Council of Agricultural Research a small 
pamphlet entitled ‘Hints on the development of natural freshwater fisheries 
and fish farming’ was prepared. In the article on ‘Fish Farms: Objectives 
and Requirements ’ 5, the methods of developing tank fisheries are elucidated. 
In preparing this note, I received suggestions from a large number of 
specialists but all this labour was undertaken in the interest of self education. 
Lastly, a pamphlet on the ‘Culture of Hath, Barbus {Lissochilus) heocago- 
nolepis McClelland, in the Darjeeling Himalayas’ ® was prepared and the 
need for augmenting fish supply in the hills was indicated. 


1 Hora, S. L. — Jowrn, Borrdxm Nat, Hist, Soo,, XLIII, pp. 605—670 (1943). 

® The first article of the series appeared in the issue of April 1943 and since then 
16 articles have already been published. 

3 Hora, S. L. and Nair, K, K. — Fishery Development Pamphlet No. 1, Government 
of Bengal (1944), 

A Hora, S. L. and Nair, K. K.— Froc. Nat, Inst. Sci. India, X, pp, 147-166 (1944). 
s Hora, S. h.—Joii/rn, Boy, As, jSoc, Bengal, Science, XI, pp. 99-117 (1946). 

« Hora, S. L. and Ahmad, Nazir. — Govt, of Bengal, FisTwry Development BampMet, 
No. 2, pp. 1-8 (Alipore; 1946). 
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Under the auspices of the National Institute of Sciences of India, 
symposia were organized on the * [Factors Influencing the Spawning of 
Indian Carps’ on the 'Utilisation of Sewage for Fish Culture’ ^ and on the 
‘Development of Indian Fisheries: Objectives and Kequirements The 
holding of these S 3 nnposia enabled fishery officers from different parts of 
the country to meet and exchange views on diverse subjects of mutual 
interest. Much valuable information was thus collected in these meetings. 

Further periodic meetings of Fishery Oflicers of Bengal were held to 
which representatives of other provinces were invited for holding dis- 
cussions on specific problems of mutual interest. Minutes of such meetings 
were published by the Directorate of Fisheries, Bengal. 

In making contacts with foreign specialists, I usually sent out a note 
and invited suggestions and criticism. Thus on the 10th June, 1943, copies 
of Dr, M. B. Kaidu’s 'Report on a Survey of the Fisheries of Bengal’ (Bengal 
Government Press: 1939), on the 27th October, 1944, copies of a Syllabus 
for a course of training in Inland Fisheries, on the 18th December, 1945, 
copies of a programme of work for the Inland Fisheries Research Institute 
and on the 22nd March, 1946, copies of a note on 'Fish Farms: Objectives 
and Requirements’ were sent out and valuable suggestions collected. 
Besides several subjects were discussed at length in correspondence. 

My object in writing 'Development of Fisheries in India— Views of 
Specialists’ is to provide for others the formation 1 so sorely needed and 
to obtain which so much valuable time was spent not only by myself but 
by those experts who so ungrudgingly gave me the benefit of their experience 
and knowledge. 

I hope, therefore, that this Bulletin will prove of real value to all those 
concerned with the improvement and development of fisheries of this great 
country, whose fishery potentialities are enormous. 
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1 Proc. Nat. Inst. Sd. IncUa^ XI, pp. 30^330 (1945). 

2 Froc. Nat. Imt. Soi. India, X, pp. 441-443 (1944). 

3 Proc. Nat. Inst. Sci. India, XII, pp. 288-290 (1946). 



HOBA: development OE EISHEBIES in INDIA 


Br. Albert W. Herre, Formerly Chief, Division of Fisheries, Manila, 
Philippine Islands. Curator of Fishes, Zoological Museum, Stanford 
University, California, U.S.A. 

Dr. James Hornell, Betired Director of Fisheries, Madras, United 
Kingdom. 

Dr. Stanley W. Kemp, Formerly Superintendent, Zoological Survey 
of India, Leader of the Discovery Expedition. Director and Secretary 
to Council Marine Biological Association of the United Kingdom. 

Sir Pheroze M. Kharegat, Secretary to the Government of India, 
Department of Agriculture, New Delhi. 

Major A. St. J. Macdonald, Keen Angler and Sportsman, India. 

Dr. George S. Myers, Professor of Biology and Curator Zoological 
Collections, Stanford University, California, U.S.A. 

Dr. H. Thompson, Controller of Fisheries, Australia. 


VIEWS OF SPECIALISTS. 

Fishebies Administbation. 

Stanley W. Kemp : Need for an AU-lhdia Co-ordinated Effort ; Improvement of 
supplies through Administrative Measmes ; Need for an Administrative Section ; 
Fishery Statistics; Liaison between Administrative and Research Personnel; Techno- 
logical work. B. W, Bwrtoni Need for propaganda. James Hornellz Socio-economic 
work; Marketing of Fish; Legislation regarding exploitation of Hilsa fisheries. L, K, 
Elmhirstz Socio-economic work. St, A, Macdonald i Need for Judicious exploitation 
of fisheries. Albert W, Herre x Time -scale Planning. 

Need for an All-India Co-ordinated Effort, — ^The problems of adjacent 
provinces, sometimes of all India, are the same or similar, and it will often 
Sta le W Ke that two or more provinces are concerned in 

^ a particular piece of work, for fish have no respect 

for provincial boundaries. Thus Dr. Travis Jenkins, many years ago, 
tracked the spawning Hilsa up the rivers to the confine of Bengal; he 
telegraphed for permission to proceed into the U.P., but was refused and 
was thus unable to discover the location of the spawning grounds. Migra- 
tory marine fish will also present similar difficulties. The recent action of 
the Government of India in appointing a Fisheries Development Adviser 
is thus u step, though only a small one, in the right direction — one hopes 
it may be followed by the initiation of an all-India Fisheries Service. 

Improvement of Supplies through Administrative Measures. — ^There is, 
however, one aspect which I want to stress, as giving in my opinion the 
best chance of an early improvement in fish supplies in Bengal, and that 
is the urgent need for proper administrative measures. At present the 
fisheries of the Province, especially of the extensive estuarine tracts of the 
Sunderbans, are exceedingly badly organized. There is no proper transport 
from the fishing centres to road or rail head, no sufficiently good arrange- 
ments for refrigeration, and in all the main towns there are rings in the 
fish-markets, which maintain extortionate prices while keeping the fihermen 
themselves at the barest level of subsistence. I believe that, in brief, to be a 
true picture, and that if these and similar difficulties could be overcome 
the amount of fish in the towns could be enormously increased. 

On every hand the utmost opposition from vested interests is to. be 
expected and a man with immense drive and armed with almost autocratic 
powers will be needed. A superman is required if the market rings are to 
be broken, and the fisherman assured a reasonable return for his labours. 
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Transport is perhaps a more manageable problem, for it shonld be possible 
to- organize fleets of motor-boats as fish carriers on suitable routes connecting 
with lorry or rail transport using refrigerated containers; and though 
subsidies would probably be needed at first in due course transport should 
be able to pay its way. But in all these matters, and in arranging advances 
to ignorant fishermen for purchase of boats and gear, one shudders to think 
of the infinite possibilities for graft which are opened up. 

The first point that strikes me is that immense advances in the deve- 
lopment of the fisheries can be achieved by suitable administrative measures : 
piers, jetties and other facilities for landing the fish are badly needed, 
greatly improved arrangements are wanted for rapid despatch from the 
fishing grounds to centres where rail or lorry transport is available, refri- 
gerating vans and ice supplies call for consideration and new systems of 
piarketing must be introduced which will suppress the rings formed to 
keep up prices and (perhaps through the organization of co-operative 
societies) will ensure a reasonable profit to the actual fishermen. 

Need for an Administrative Section , — ^AU this, in my view, is purely 
administrative work with which you should not be expected to concern 
yourself very closely. Yoru help, as a consultant, will no doubt be conti- 
nually needed, but you will have more than enough to do on the scientific 
side. A separate administrative section is thus clearly necessary, and I 
myself think that the chief of this section should have the same salary and 
status as yourself. You should be consulted in his selection, and it is 
obvious that you will need to work together very harmoniously. It is 
evident to me that with the enormous potential richness of the Bengal 
fisheries a large increase in the fish supplies to the towns could rapidly be 
brought- about by administrative measures, provided only .that the officers 
concerned show energy and determination in the difficult practical and social 
problems they may have to face. 

During the past year or so I have been a member of the Colonial 
Fisheries Advisory Committee, and in considering the development of 
Coloxiial fisheries we have recommended (and the Secretary of State has 
approved) the formation of two services; a Colonial Fisheries Service, 
which will undertake the administrative work (collection of dues, enforce- 
ment of regulations; loans to fishermen for nets and gear, compilation of 
statistics and so forth) and will be responsible to the local Government, 
and, secondly, the Colonial Fisheries Research Service with suitable research 
stations responsible directly to the Secretary of State for the Colonies. 
In India also the same plan should be followed — an all-India Fisheries 
Research Service and provincial administrative departments. The ad- 
ministrative officers need not be trained scientifically, but they must of 
course work in very close touch with the research staff. 

Fishery Statistics , — ^I would, however, add this — ^that it is of fundamental 
importance, not only for commercial purposes, but for the study of the 
effect of fishing operations on the stocks of fish (with a close eye on the 
dangers of overfishing) that quite elaborate fishery statistics should be 
kept, and closely studied. 

It will no doubt be difficult to organize an efficient system of collection, 
and this be primarily the business of the administrative staff, but it 
will be worth while expending a lot of energy and money on this, for adequate 
fishery statistics are an essential basis for fishery research work. 

“ The primary data required for each important species are quantities 
caught and amoxmt of fishing power expended — e.g, number and size of 
boats employed, number of nets, and if possible amount of time spent 
fishing. Information as to size-distribution of catch is also of great value ; 
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if the fish are sorted into size- categories on the market, the quantities of 
each category should be recorded separately. Periodic measurements of 
random samples of the catches or landings are very desirable. 

Liaison between Administration and Besearch Personnel, — ^When the 
time has come that schemes should be carried forward by the administrative 
ojB&cers with onl/ occasional scientific supervision, it is the former who will 
undertake the necessary propaganda, the development of particular sites 
and the arrangements of such subsidies as may be needed. This wiU not 
mean that scientific work in connection with these projects is ended. Par 
from it. Por it is apparent that the methods suitable in Bengal will very 
likely not suit other provinces. It is probable that other species will prove 
to be the best and it is by no means unlikely that variations in the technique 
win be required. Therefore, if my advice is taken on the inclusive character 
of the all-India research service, the Bengal fresh-water staff, with all the 
practical experience they have already gained, should proceed to suitable 
areas in other provinces and set to work to find out what modifications of 
technique are appropriate in the new locality. Whatever you may think 
of these suggestions you must admit that this is the way to utilize scientific 
staff, which (so far as really good men are concerned) will undoubtedly be 
in short supply for many years, to the best possible advantage. 

Technological worTc, — But in one line of work administrative and 
scientific staffs might perhaps combine: this is in fish drying and fish pre- 
servation. This is obviously an important subject: if dried fish, prepared 
near the fishing grounds, can be produced in an acceptable quality some at 
least of the difficulties of refrigeration and transport can be overcome. 
Existing methods, using the sun for drying, are not well suited to the damp 
climate of Bengal and in this country where the subject has been closely 
studied (at the Torry Research Laboratory, Aberdeen) considerable progress 
has been made with artificial driers. An initial point to be considered is 
the kind of product which would be regarded as palatable in Bengal. In 
W. Africa experimental fishmeal plants are to be tried and it appears that 
a crude fish meal, made from whole fish and of strong flavour, is more 
acceptable to the African than a more refined pi^duct. It may be that 
fish-meal would not be favoured in Bengal ; if so it will be unfortunate since 
it can be produced very cheaply. But however this may be, it is evident 
that experiments should be begun at once with suitable type of artificial 
driers for both fish and prawns, and at the same time salting and other 
preservation processes should be examined with a view to their improvement 
or extension. A start could probably be made by consulting Br. Reay 
at Torry and the methods, perhaps not very up-to-date, which are followed 
in the Madras Presidency, should be looked into. But at the first possible 
moment two of your staff, preferably chemists or with good chemical 
knowledge, should come to Aberdeen to make a thorough study of the 
technique of fish processing. 

Need for propaganda.- — ^Just as the treatment of Malaria has been 
brought to the notice of the people by means of broadcasts and propaganda 
R W Burton vans, so should the necessity of conservation of fish 

* * ^ ^ ‘ supplies of the country be brought to the notice of 

the people in even the remotest hamlets ; and especially will it have to be 
impressed on the people that it is in their own vital interests to assist in 
putting a stop to practices fatal to their own food supply. 

Without the willing, and eager, and interested, co-operation of the 
peopla, and of all those who have control over fishing waters (contractors 
and others) y the energies of the Institute of Fisheries wijl be largely 
abortive. 
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Research — Propaganda — Organization, and more propaganda for until 
there is willing and intelligent co-operation on part of the millions of tho 
rural areas progress will he slow, and there will be many disappointments. 

Socio-economic woric. — ^Technical instruction, co-oporative societies and 
savings banks should be primary objects in any Fisheries scheme of 
development ; the same applies to tfie opening of new 
James Hornen. markets in large centres of population in order that 
the middleman may be as far as possible eliminated. 

MarJeeting of fish, — I attach the greatest possible importance to all 
efforts to improve the condition in which fish arrive at tho market contras. 
Especially do the men need to be taught how beneficial scrupulous cleaxili- 
ness is to the keeping quality of fish in transit ; also the preservative value 
of salt properly applied, protection from the sun and more than anything 
else, the great value of gutting and bleeding. Careful handling of the 
catch to avoid bruising the soft flesh should be emphasized. 

Legislation regarding exploitation of Hilsa fisheries. — ^Many essential 
facts are still lacking in the knowledge of the life-history of the Hilsa ; 
these must be ascertained before any legislative enactments be proposed. 

Socio-economic Work. — ^For how many hundreds of thousands of 
Bengalis is fishing a means of livelihood and a way of life, and art and a 
L K Elmhirst craft ? How often is it little more than a crude and 
. ^ m rs . iixingry exiitence, an intolerable burden of oppression 
or a worn out tradition? Without the help of science, of research, or 
education, of plan, and without a sense of social purpose and responsibility, 
has the life of the fisherman, his wife or child any basis of assurance, any 
clarity of meaning or any conviction of reality? How profound is his 
pessimism! How depressed is his outlook! Today is there any reason 
why, with the help of science, business organization, intelligent self-help, 
and public support, he should not be proud, self-confident and an all-round 
intelligent citizen ? Hone 1 

But to help him, must we not respect his art and his age-long tradition, 
his sterling qualities of^courage and character. Only thus shall we win his 
respect apd confidenceT Only then will he feel that we come to him to 
help him increase his self-respect and not to undermine it. Only then 
shall we be able to equip him with keener tools with which to carry on 
ids trade, and with a social structure and a business organization that will 
guarantee him not only a sure living but a rich life and a creative leisure. 

Need for judicious exploitation of L'isheries. — Surely tho most important 
factor is to make the farmer Fish Culture minded ? 

It is a huge question; especially in the thickly populated parts of 
Bengal 'and Bihar, where fish diet makes up such a large portion of their 
St. A. Macdonald where most of the tanks are privately 

owned and a source of revenue to the Zemindar- 

Fishing rights are sold by auction to the highest bidder, who proceeds 
to denude the tank of every living thing ! This takes plao^ yearly and gives 
little chance of recovery to the natural stocking that takes place each 
Monsoon. 

In large tanks ^nd lakes, they cannot completely exliaust the stocks, 
as is the case in the small shallow ones. 


The Monsoon streams that are*a means of yearly stocking of fish, fare 
no less favourable, as ‘Baris’ or Bamboo wiers are put across at intervals 
throughout its length, and everything an inch or more is trapped in^closely 
meshed cage baskets. These are erected both when the fish are running 
up into Jheels, lakes, etc., and again when the breeding urge takes and the 
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fish try and move down into the larger rivers. These migrations are called 
in Bihar and the Eastern tJ.P. ‘Biswar ’ and "Ahwar’. 

To try and convince people hard put for food, to return all small fish, 
would be a huge task, and nothing short of Government legislation would 
meet the case. The "above note refers to naturally fed tanks which get 
their water supply from floods during the Monsoons. 

Time-scale Planning . — ten year plan for the development of Bengal 
fisheries be drawn up at once, if it has not already been done. Supple- 
Aihort w menting this, a twenty-five year plan should be 

outlined; this had best be divided into five year 
sections. Such a plan will give definite objectives, and will likewise serve 
to show the quality and number of scientific men, technical assistants^ 
departmental heads and other staff members needed. 


Training of Personnel for Fisheries Service. 

Stanly W. Kemp : Paucity of men and ineHectivenesa of isolated efforts ; Advanced 
Training in Fisheries ; Foreign Training in the XJ.IC. George S. Mgers : Eesson from 
Brazil j Limitations of Foreign Experts ; Foreign Training. 

Paucity of men and ineffectiveness of isolated efforts . — ^A major obstacle 
has always been that fisheries is a transferred subject. Some provinces 
Stanley W Kemo from time to time had one man on fisheries work, 

y • P • most have had none ; Madras always the most pro- 
gressive since the days of J. Hornell, has two or three. In these conditions 
satisfactory work seems to me to be largely impossible. Nothing much 
can be expected from a single man isolated in a particular province. 

Advanced Training in Fisheries . — ^The real difficulty is in finding 
competent people for the scientific staff and administrators who are capable 
of carrying out the sweeping reforms that are wanted. Some help in 
training scientific staff could be given in this country (U.K.). The Colonial 
Office will be awarding post-graduate studentships for those selected for 
the Colonial Fisheries Service and a special course of fishery instruction 
covering all branches of the subject and lasting probably for one year, is 
now being arranged. It will no doubt be possible for Indian fishery students 
to join those classes. 

Foreign Training in the U.K . — My plan would be to put as many good 
graduates as possible through your freshwater course, set them to work 
in Bengal or elsewhere and, in a year or so, select the brightest of them 
to come to this country for our fisheries course. There is, to take only one 
side of the work, a lot to be learnt on how the job of obtaining the essential 
biological knowledge of an important fish should be tackled. Unless done 
in the right way a great deal of time will certainly be wasted. And even 
when all the basic information is at hand the methods of applying the 
knowledge so that the condition of the stock is fully apprehended (knowledge 
to be used in increasing or decreasing the rate of fishing, mesh of nets and 
so forth) must also be learnt. No one in India has had personal experience 
of these matters and if this very important work is to make progress it 
seems to me quite essential that your people should come over here and 
learn it from those who have gone through the mill and have done these 
things themselves- Once the methods have been assimilated and applied 
to some species of Indian fishes it should be possible to give instruction in 
India. This is only one branch of the work — there are a number of others 
which it would at present be very difficult to teach in India. 
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As soon as it is possible you should send at least one of your staff, 
preferably two, both of whom should have graduated in chemistry, for 
special training in technological methods at Aberdeen. 

Lesson from Brazil. — ^All through the later part of my thinking, I was 
struck with the resemblance of Brazilian problems to those of India, and 
c* Tv/T one of my chief fears has been that you might, through 

eorge . yers. jjjig^jj^03.g-|3anding of conditions hero (U.S.A.), fall into 
the same state of admiration of our fisheries ‘progress’ that others have, 
and believe that men connected with agencies so successful as some of 
ours must perforce be those on whose work to pattern your own. 

Limitations of Foreign Fxperts. — ^My strong advice is this : If you ever 
should wish any fishery experts from outside India to come as advisers, 
pick with extreme care, and with the provision that the man or men spend 
not less than one year in India, or preferably, two. Accept as final none 
of an adviser’s recommendations until he has been there at least six or eight 
months, for in a shorter period he will not have sufficient experience with 
conditions in India for his advice to be of the best. This is especially true 
of Americans, who, I regret to say, are often extremely provincial people 
with not much desire to look deeply into the civilizations or problems of 
other peoples. 

Foreign Training. — What I do wish is that you could convince the 
Indian Government of the usefulness of sending a few of your men out of 
India, as fishery students, for periods of not less than two years. Less 
than two years is not enough, as both Dr. Walford and I have discovered 
in the case of students from Central and South America. And I would 
hope that at least the first part of their sojourn, or better, all of it, could 
be spent at Stanford by the few who might come to America, I do not 
say that we are the only persons who are good fishery biologists. That 
would be absurd. But only about four universities in the States (and 
perhaps now in the world) specialize in fishery training, and of these Stanford 
is the only one where there are men (Dr. Herre and myself) with long first- 
hand experience in tropical and Asiatic fishery problems. Besides, our 
Professor Rich is the world’s chief investigator of the Pacific salmon, an 
excellent limnologist, and one of the foremost general fishery biologists in 
the country, while Prof. Bolin is a good oceanographer and a specialist in 
fish and other marine ecology. Professor Weymouth, of our Physiology 
Department, is a leading exponent of mathematical methods and our chief 
authority on the shrimp and other crustacean fisheries. 

Vaeious Types oe Fisheries, 

Stanley W. Kemp: Importance of fresh- water and estxiarine fisheries; Inshore 
Fisheries; Sea Fisheries. James Hornell: Sea Fisheries. H. Thompson; Sundarbans 
Fishejfies. 

Importance of Fresh-water and Estuarine Freshwater and 

estuarine fishes afford much the best prospects of the considerable and 
Stanley W. Kemp, i^^^tediate increase in fish supplies which India so 
badly needs. 

Inshore Fisheries.-^Oi the inshore marine fisheries at Cox’s Bazar and 
elsewhere, more knowledge must be acquired before much can be done. 
^ P^^P^^ survey of these fisheries and the fishes on which they are based 
is the first step- It would appear that power -driven boats would be a 
very great advantage if there are people capable of maintaining them and 
it may well he that considerable improvements in nets and gear could be 
introduced. 
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Sea Fisheries, — In the sea -fisheries there is undoubtedly a very large 
potential supply. In the year 1908 or earlier the Government of Bengal 
brought over a steam-trawler, the ‘'Golden Crown’, complete with crew. 
They trawled assiduously off the mouth of the Hooghli and brought in 
very large quantities of fish, including huge saw-fish and skates 8^ or more 
across. Good food, all of it, but the market ring in Calcutta asserted itself, 
strange fish were not looked on with favour, and no sale could be found for 
the bulk of the catch. It is I believe a fact that the Bengali much prefers 
carp and other fish which to us are disagreeably muddy in flavour. 

This experiment could be tried again and if proper arrangements 
were made beforehand for the disposal of the catch, I see no reason why it 
would not be successful, and an Indian trawling industry might be started. 
The 'Golden Crown’ files, if still available, should provide a wealth of 
information. But it will be difficult to get trawlers at the present time 
and it will of course be essential to bring them out with skipper, crew and 
all gear. 

Regarding marine fisheries, there are many more ways of effecting 


Jaxpies Hornell. 


improvements than in the case of inland fisheries, 
where fish breeding as well as fish. catching has to be 


attended to. 


At sea, new methods and new types of fishing boats are urgently needed. 
This work can be done only if efficient teachers, professional fishermen 
skilled in their respective methods, be employed to introduce the new 
devices and teach the proper way to work them in order to obtain satis- 
factory results. Among these new methods I strongly advocate : — 


(a) The introduction of the Prawn-trawl (either the beam or the 

otter type) on smooth ground where prawns abound — ^the 
species of Penaeus in particular ; and 

(b) The utilization of the Danish Seine in localities where fishes of 

demersal habit abound, i.e, those living on or near the bottom. 
This method cannot be learned from books or verbal instruc- 


tion ; it must be taught practically by a skilled fisherman who 
must be chosen most carefully. 


Excellent shore seines are already in use on parts of the Indian coastline 
and need little improvement except that the very large ones would be 
greatly improved if mechanical power were introduced for the heavy work 
of hauling in ; a handwinch would be immensely labour-saving and, when 
the net is of exceptional length, a motor boat should be used to shoot the net. 

Sundarbans Fisheries, — The proposals put forward for exploiting the 
fisheries of the Sundarbans appear to me quite sound, and cover broad 


H. Thompson. 


requirements, e.g. trial and methods of J&shing, 
obtaining biological knowledge for conservation 


policy, and social measures required to ameliorate the lot of fishermen. 


Mr. Rochford, our hydrologist here, has found that the river mud has 


a property of absorbing phosphate, thus making it available to estuarine 
fauna. Quite possibly the same thing happens in the Sundarbans. 


Fish Ctjlttjbe. 

General Observations, with particular reference to Carp Culture. 

Stanl&y W. Kemp : Importance of Carp Culture to Bengal ; Fry Trade Development. 
A, Wt Herret Problems of Pond Ciilture; Experimental Fish Farm; Construction of 
Fish Ponds; Fertilizing of Fish Ponds; Fish Cultural Practices in China, James 
ffomeUi Experimental Culture Ponds. 
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Importance of Carp Culture to Bengal — Carp Culture probably affords 
the best opportunities for a rapid increase in fish supplies, and it is 
a‘ line of work on which Bengal should concentrate 
much of its attention. Very remarkable results 
have been obtained in recent years by the Jews in 
Palestine and there seems no reason why the same or similar methods should 
not be employed in Bengal. Something in this way is already done, but 
existing methods are very defective and could be vastly improved, I fool 
sure fish farming has a great future and that, if you can got really good 
energetic people to assist you, you are bound to bo successful. 

Bry Trade Development. — The demand for fry, large at present, may bo 
expected to increase greatly ; the hshory department itself will be unable to 
fill it and you will have to encourage firms or private individuals: the best 
arrangement would be to have a list of |)eoplo whoso fish-farms or 
fry collecting arrangements wore under your constant supervision, and 
these would be authorized to sell fry under certificato from your department. 

Problems of Pond Culture. — Real carp cultivation scarcely exists in 
India. The collecting of specific fry of rapidly growing vegetarian or 
Albert W Herre ulolluscan-feeding species, the fertilization of the 
water, and the elimination of undesirable, or highly 
voracious and carnivorous kinds, are lines which should be intensively 
pursued, so as to place the industry upon a firm basis. This is a field of 
great promise. It will h© necessary to eliminate all muxrel, cat-fishes, 
eels, and other carnivorous fishes from every carp pond. A more difficult 
task will be to keep them out. 

The rate of growth of fresh-water fishes, and the size at which sexual 
maturity is reached, are both very important tojoics, and must be carefully 
investigated. Closely related species are known to differ widely in these 
respects in some cases, so that one may be highly profitable when cultured 
in ponds, the other of little worth. No doubt there is still much to be 
learned about many of the Indian carps in respect to their suitability for 
pond culture. 

I found in the Philippines that it was difficult to train pond owners 
not to overstock their waters. Par too many fry were put in the ponds. 

Chinese experience says to remove the bottom sediment annually, or 
at most biennially. Ponds become too foul when left unoleaned for five or 
ten years. 

Experimental Fish Farm. — ^There should be an experimental farm to 
determine what species of Indian carps are best suited to p6nd culture. 
Closely related species may vary widely in rapidity of growth, maximum 
size, etc. Where these matters are not clearly and positively known, much 
time, effort, and pond spM© are wasted. 

The same farm shoula also determine the optimum number of fish to be 
reared in a pond. It is not enough to rear one species in a pond. Several 
species may be grown in a pond without detriment^ provided each kind has 
its own physiological niche. A vegetable feeder^ a plankton feeder, one 
eating Crustacea and worms, and a moUuscan feeder, can live in the same 
pond. Five or six kinds of carp may live together where each has its own 
food supply. A good deal of experimental work has been done along these 
lines in China. I believe there is need for similar work in India. ' 

Construction of Pish Ponds. — ^It might be well to emphasize that much 
sod is unsuited for pond cultxire — salinity, alkalinity, porosity, eto.*^ must 
be considered and before starting to develop a fish pond, a technical officer 
should always be consulted. 
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Wliere there are several tanks in a farm, they should be contiguous so 
that water and fish can be run from one to another, except that there can 
be no reversal after reaching the lowest. The tanks of a fish farm are best 
handled when they are really but subdivisions of a single large tank, separated 
from each other by dikes. 

Fertilizing of Fish Ponds, — ^Because of the status of cattle in India, 
and the use of cow dung as fuel, the fertilization of fish ponds may present 
some difficulties if there is a considerable increase in their acreage. At the 
same time, I remember the ‘soupy' condition of the water of the little 
ponds about Palta (village ponds not the waterworks ponds) and of ponds 
I saw in Central Province around Bisrampur. There the water was as full 
of organic matter as a Chinese pond with privies along its margin. 

Fish Cultural Practices in China. — Pish culture in Bengal is the most 
promising field for investigation. Though the pond culture of carps is 
more than 2,000 years old in China, it has received a fresh impetus in recent 
years and a great deal of experimental work was being carried on when the 
Japanese stopped it by war. I assume you have the reports by Mr. Lin 
and other Chinese investigators. I visited the ponds near Hong Kong on 
my last trip, and studied briefly their methods. A hint of them is given 
in the J ournal of the Hong Kong Fisheries Research Station for September, 
1940. 

Chinese fish farmers have worked out, by rule of thumb, ways of 
keeping several kinds of carps in ponds simultaneously. By utilizing 
kinds whose habits do not interfere seriously, they are able to keep from * 
3 to 5 sp.ecies together. While the ration is not adjusted with scientific 
accuracy, it is good enoi^h to get remunerative practical results. Much 
more experimental work is needed to get the ratios more perfectly adjusted. 

I do not think you have any large Indian carps correspondingd/o the Chinese 
sub-family Hypophthalminae. Out of the vast number of Indian carps 
you will certainly be able to make a wise selection. I spent nearly two 
weeks at the Tapah Fisheries Station, miles from the railroad station of 
Tapah Road, Perak, where a young Tamil, Tagiaradjan, was raising carps 
and other fi.shes in order to determine what could be used for pond culture 
in augmenting the native food supply. 

Exjperimental Culture Ponds. — ^I consider that the first matter requiring 
attention is the provision of a series of fresh-water culture ponds wherein 
James Hornell experiments may be carried out to ascertain what 
species of fresh-water and estuarine fishes give the 
best results^as regards tolerance of variations in the salinity of the water, 
rapidity of growth, foods most usefal in promoting rapid growth and 
suitable as regards cost, the best ways of manuring them, and the most 
satisfactory method of transporting fish to market both in the living and 
dead condition. Various other related problems will occur to the superior 
officers in charge. 


Culture of Mullets, Betki and Oat-fishes. 

James Hornell: ISTeed for Mullet Culture; Hints on Mullet Culture. Albert W. 
Hmre: Possibilities of Mullet Culture; Pond Culture of Betki; Cat-fish Culture. 

Need for Mullet Culture. — Mullet culture, such as is practised at 
Comacchio in Italy, is most important and a very profitable branch of 
James Hornell work, as mulletries are already in existence and only 
ame ne . require to be improved along well-recognized lines, 
with means arranged for the regular supply of adequate quantities of fry 
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of those species known to be tolerant of lowered salinity and of q\iick growth. 
Whether it is economical to add artificially prepared food to their dietary is 
a matter for enquiry and will depend upon what seeds and grains are locally 
available at a cost which will prove remunerative. 

Hints on Mullet Culture, — Certain species of mullet can be acclimatized 
to live in fresh-water. These are the ones to select for rearing in culture 
ponds made by sluice-bunding some of the smaller blind khals; hehti 
should also be tried — ^they would probably live amicably together. As for 
stocking with mullet it will probably not be necessary to do anything more 
than open pcbrt of the sluice (say a door) when floods are on, provided that 
it be found that the mullet fry are trying to go up against the current at 
this time; this is their habit in other localities, e.g. Italy, where mullet 


farming is extensively carried on. 

Possibilities of Mullet Culture, — Several mullets might be suitable for 
pond culture in India in brackish or fresh water, as well as salt water. 
Alb t w M Philippines certain kinds of mullet enter rivers 

iber w.werre. lakes, where they remain until they are nearly 


ready to spawn, when they return to the sea. Some attain a large size in 
fresh water, as long as one’s arnf, and are delicious eating, much finer than 
those living in the sea. Of course, some kinds, as M, dussumeri, never 
get large, but are often very abundant in bangos (Chanos chanos) ponds, 
and make a good growth. Your invaluable Pulta experience should give 
you .a good idea about the kinds of mullet most suitable for pond culture in 
Bengal, The mullet cultivated in the New Territory, Hong Kong, is 
M ugil cephalus, one of the most valuable kinds and occurring in India. It 
I ia^S^ ^uairbeuF'^^ In IKe Bahgbs ponds around Manila Bay "several 
kinds oYmuHet occur, often in abundance, and are marketed extensively. 


The commonest is Muail dus^emi^^ i, also an Indian species. Mugil ddrsula 
is very common in tneTIungesd^a, and its growth in the settling ponds at 


Pulta would indicate its desirability in either fresh or brackish water pond 


culture. Most kinds of mullet thrive in either fresh or salt water., All the 


larger kinds of mullet in Indian waters should be used in experimental 
studies of pond culture. 

Pond Culture of BetM. — The pond culture of betki is not feasible. It is 
a highly carnivorous fish, and our experience with bangos {Chanos dhanos) 
in ponds around Manila Bay shows that betki is destructive to all other 
fishes in ponds. The number of betki it is possible to grow in a pond is too 
limited to be commercially profitable. Only vegetarian fishes are likely to 
be profitable in pond culture, especially true in India where there are no 
large amounts of waste animal protein. 

Cat-fish Culture. — Certain species of Cat-fishes are valued as food by 
the common people, and also breed freely in ponds. There is need for 
more knowledge concerning them, and also for clarification of what is 
already known about them. 


Culture of Exotic Fishes, 

James Momellz Culttire of Mirror Carp, etc.; Alb^ W, Herrei Qurami Culture; 
Culture of Chanos, ^ 

Culture of Mirror Carp, etc, — I would go further afield and introduce 
Some of the varieties of large carp reared so extensively in Central Europe 
James Hornell. (Mirror Carp, etc.). These are very easily cultured 
in ponds and fetch a good price wherever there are 
people, who, like the Jews, like to have the killing of their animals done 
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after a particular ritual. They are easily transported alive and may be 
kept alive in a market in a tub of water, for several hours, or longer if the 
water be changed at intervals. 

Gurami Culture. — ^Bengal is probably too far north for gurami culture, 
and other species of the Anabantidae. Gurami are especially valuable for 
Albert W. Herre. f^esh-water pond cultivation, and the development of 
gurami fish farms should be vigorously supported 
wherever the climate allows this savory fish to be grown successfully. 

Culture of Chanos. — ^My own paper on Chanos chanos, ^Bangos Culture 
in the Philippines ’ you have, no doubt, as I sent it to you when it appeared. 
This paper was amplified later on by two members of my staff, Montalban 
and Martin, and published under the following title : — 

Cultivation of Bangos in the Philippines. — ^It is in the Phil. Journal of 
Science, as my own paper was in Vol. 47, No. 1, January, 1932. Authors 
Wallace Adams, H. E>. Montalban, and Claro Martin. 


PISH TECHNOLOGY. 

Stanley W. Kempi Scope and Problems of Pish Technology. P. M. Kharegat : 
Need for Organized Production for Large-scale Technological Operations. James 
Momellz Freezing; Dried Fish; Kippered Hilsa; Canning; Fish Meal, Fertilizer and 
Oil. Albert W. Herrei Need for an Experimental Fish Curing Yard; Fish Meal. 

Scope and Problems of Fish Technology. — In a humid country like 
Bengal it must always be- difficult to sun-dry fish and prawns properly and 
w ir<^Tnn there appears to me to be no doubt that experimental 
^ work with artificial driers is called for. Canning is 

another process that needs consideration but as I understand that canned 
fish is not much appreciated in Bengal, drying will be the first thing to 
tackle. I see from the report that artificial driers are in use in S. India 
and that printed particulars of these plants are available- If I were starting 
on this kind of work my first step would be to obtain the pamphlets and 
send them to Dr. G. A. Reay, Torry Research Station, Aberdeen, for 
criticism of the methods employed. Dr. Reay is our leading expert on 
these matters and I am sure you will find him very helpful; methods are 
continually being improved and it may be that those now used in South 
India are no longer the best available. 

As a beginning I imagine you will want at least two experimental 
driers for fish, two for prawns and one for preparing fish meal, all situated 
at centres where ample supplies are available. A small charge for drying 
should ultimately cover the costs of the work. 

Need for Organized Production for Large-scale Technological Operations ^ — 
It is all very well to talk about fish preservation, but why do not these 
F M Kharegat technicians induce private firms to take up this work. 

® ‘ The answer is that it does not pay as a commercial 

proposition. You cannot run a factory if you have an excess for 3 or 4 days 
and nothing for the next week. Unless production is organized to secure 
regular supplies in adequate quantities, factories cannot function. The 
first step is and must continue to be organized production, followed by 
refrigeration to prevent spoilage, it is only after these have been attended . 
to that there will be any scope for canning, dehydration, etc. 

Freezing. — -Eor the richer classes who can afford to pay high prices, 
brine freezing of the best qualities {betJci, the Indian salmon, etc.) by a well- 
„ ™ capitalized Iteezing Company with then: own retail 

ame orne . sliops in Calcutta and other populous centres, would 
probably find this industry profitable, provided the factory could be located 
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at a fishing centre where large supplies of fish could be obtained direct 
from the nets. 

Dried Fish, — Oily fish should not be sun-dried; only ‘'white’ fish and 
small fish cure well in the sun. Sanitary rules should be made and enforced 
to ensure hygienic methods and adequate inspection arranged ; punishment 
for infringement is necessary. Salting in various ways requires experiment 
and whatever methods are found correct for specific species of fishes should 
then be brought to the notice of curers. In Bengal climatic conditions 
differ so greatly from those of Europe that the methods found correct in 
Europe may not accord with local Bengal conditions; the difference in 
regard to the species treated in the two areas further complicates the situa- 
tion ; practical experiments are absolutely essential. 

Kippered Hilsa , — ^The kippering of Hilsa is a promising method of 
preparation and should be introduced as quickly as possible. 

Canning, — One demonstration cannery should be built at as early a 
date as possible for herein lies great opportunities for expanding the con- 
sumption of fish by a method which will enable the fish treated to remain 
good for an indefinite period ; it would also tend to create an export trade. 
Canning offers a great commercial opening to enterprising firms. 

What I do hope to see before long is a commercial cannery in India 
producing canned fish products on a scale comparable to what the Americans 
do in regard to Salmon and ‘Pilchards’ and the Japanese did before the 
war in the canning of crab meat. Indian sardines are quite as good^as the 
French product and immeasurably superior to what the Americans call 
‘Pilchards’. Indian prawns should be saleable much cheaper and quite 
equal to the American pack of prawns. Same with regard to fish oil, 
fish meal and fish fertilizer. 

Fish meal, fertilizer and oil. — ^I cannot press too urgently the enormous 
field for development which exists in regard to these three items of work. 
All are of the utmost value to the community and there is a great future 
for them if adequate attention be devoted to their development. Small, 
inexpensive factories have been most successful in Madras when sardines 
have been abundant, but unfortunately this fishery is erratic and when a 
poor season recurs, "the factories are not profitable. This seasonal dis- 
ability does not exist in Bengal where there is fair regularity in the annual 
richness of the fisheries from which the necessary waste material is obtained. 
Of the three products, meal and fertilizer are the most important; oily 
fishes in Bengal are of less importance but this is not to say that a fish -oil 
industry is not to bfe considered seriously. 


FISHING CRAFT AND GEAR. 

S, W, Kempt Introduction, of new types of nets; Government Factory for 
manufacture of netting; Motor-boats or Outboard Motors for Fishing. James Hornellt 
Netting Machine; Steam Trawling; Local Methods. Albert W, B[&rret Improvement 
of Oraft and Gear. R. W. Bv/rtont Preservation of nets and improvement of fishing 
boats. L. F, de Beaufort, J, D. F, Hardenherg, Albert W, Merret European methods of 
fishing versus Japanese methods. W, B, Burgess: Improvement in Fishing Craft and 
Gear. 

Introduction of new types of nets, — ^It is possible that the introductiou 
of new types of net will sometimes prove effective, but for the present, 

S W Kemp particularly with existing difficulties in importing 

gears, it appears to me best to leave the fisheripen to 
their traditional methods. If marketing difficulties are overcome and the 
fishermen get a better price, supplies will increase automatically. 
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Government Factory formanufacture of netting. — It may well be necessary 
to establish a Government factory for the manufacture of netting. * 

Motor-boats or Outboard Motors for Fishing. — The introduction of 
motor-boats or outboard motors for fishing, would no. doubt be an advantage 
but it appears to me that very great caution will be needed since most of 
the fishermen will have no knowledge of machinery and would not be able 
to look after the engine properly; but the experiment may be tried in a 
few places where a reliable man is available - 

Netting Machine. — This should be operated by private enterprise, if 
possible ; if no firm will take this up, then a demonstration machine might 
James Hornell necessary. But these machines require skilful 

operation and the one set up by the Madras Fisheries 
was never successfully used. This means that no suitable operator was 
on the staff. Either an Indian should receive training in England or an 
English workman should be engaged for a year to teach operations. It is 
because of this that I suggest private enterprise. Once started, the trade 
of machine netting should prove very remunerative. 

Steam Trawling. — I do not advocate steam-trawling yet awhile. There 
is much that can be done at once in other ways to improve fishing methods 
without risking such a fiasco as has invariably followed the premature 
attempts hitherto made by the Government of Bengal, Bombay, Madras, 
Ceylon and Burma; the time is not yet ripe and will not be until the 
Government has improved transport by rail by which refrigerated cars with 
satisfactory means for the keeping of fish in good condition from the port 
of arrival until they reach the consuming centre, will be available to the 
fish trade. TiU the problem of fish distribution by rail and motor lorry be 
solved, it seems useless to catch fish by such wholesale and efficient methods 
as steam trawling and Danish seining on a really big scale. 

Local Method. — I have found that in the majority of instances the 
methods of fishing evolved locally have good reason for their continued 
existence, based upon long standing experience and with intimate acquaint- 
ance with the habits of the particular kind of fish concerned, habits which 
may be unusual and different from what is usual in other localities — 
differences brought about by some local peculiarities of the environment. 
Hence I find the local methods always well worth studying; instead of 
suggesting a change over to a new method which may at first sight appear 
likely to be more effective. I would advise that a trial should first be made 
to find some simple way of making the local method more satisfactory in 
catching power. 

Improvement of Craft and Gear. — ^It will be a very difficult matter to 
alter these native methods, but there can be no great improvement until 
w power boats of some sort, and better styles of nets, are 

adopted. The Manila Bay fishermen fought the 
introduction of power boats, and clung tenaciously to their ancient style of 
fine meshed nets for many years. Finally power boats began to be accepted, 
and in recent years a motor- boat would tow a fleet of old style boats out 
to the fishing grounds, and bring them back when laden, thus enabling them 
to get their fish to market in far better condition than ever before. Along 
with the introduction of power boats must go eventually the more difficult 
task of bringing about the use of keel-built boats, with cargo space. 

' Preservation of nets and Improvement of fishing boats. — 1 . would add 
introduction of better methods of preventing rot of nets and lines; and 
B. W Burton improvement of fishing boats on some parts of the 
Coast. For instance, the Ratnagiri Boats are much 
superior to the craft in use further south, so that the Batnagiri fishermen 



18 


BUl-LETnsr, B.A.S.B., NO. 3 


can go furtlier out to sea and bring in catches of fish unobtainable by the 
mQn with inferior boats and equipment. 

European methods of fishing versus Japanese methods.^ — Do not try 
European methods. The experiments made with North Sea trawler 
- - in the Java Sea have not been successful. Since the 

L. F. de Beaufort. Japanese started fishery in the Indo-Australian 
Archipelago about twenty years ago, the fish markets in ,Java were over- 
flooded with a quantity of species, which hitherto were never brought to 
market. Hence a study of the Japanese fishery methods ought to be 
made. 

According to me trawl fisheries are not well possible in Indian waters, 
may be a very few small areas excepted. Hesearch in the laboratory for 
Investigation of the Sea at Batavia proved that the 
. . . ar en erg. of living material in and on the sea bottom is 

only a small fraction of the amount of the same in the North Sea. As this 
living material can be assumed to be basis of food for the bottom fish one 
can safely conclude that the total amount of suitable trawl fish will be much 
less too than in the North Sea. Our statistical data are most probably 
partially or totally lost now, but the results of our research are given above. 
It is a great pity that it cannot be published in detail as we planned before 
the war. 

In spite of all efforts, the only real advances made in fisheries throughout 
Indonesia up until 1940 were those introduced by Japanese fishermen. 
Albert W Her re Japanese fishermen, using sea -going motor 

launches, go in all sorts of weather except during 
an actual typhoon. Erom fishing grounds nearby and from those 700 
miles away they brought fish in good condition to Manila. In a short time 
numerous Japanese outfits were at work over most of the Philippines, 
and also in the waters of Borneo, Malaya and throughout the Dutch East 
Indies. 

Improvement of Fishing Craft and Gear. — Although Madras has 
W R Burgess developed the fisheries, the two most important 

® ■ aspects of fishing ‘craft and equipment’ have been 

neglected. 

All types of craft are needed for the Madras coasts and with a population, 
such as the province has, trawlers are not recommended. But small craft 
firom 26 ft. sailing and motot to 45 to 60 feet seine and ring net boats are 
desirable. 

Begarding equipment Madras will need to blend their nets with overseas 
types, so that suitable equipment may be had for their particular type of 
fishing. 

Take for instance, the Bampina net — ^this net shortened, lightened, 
balanced and crossed with a Japanese ring net, would be ideal for off- 
shore operation. Several variations may be made for different parts of the 
.coasts, so thatd)hey may be suitable for sardine and mackerel fishing. 

Although the Bengal craft are primitive and poor construction, they 
have been specialized for their individual operation. It would be a gamble 
to introduce power craft as an economic venture to compete against these 
craft. If production is to be increased in the rivers and estuaries, it would 
probably be better to concentrate on stepping up efficiency, transport and 
marketing facilities by introducing modified equipment, power-tug-c^^m-’ 
refrigerated craft and refrigerated transport. 

The type of craft which operate the foreshores of Bengal is not a passage 
maker and is dependent on favourable weather. Much could be done to 
increase marine food production by introducing types 6f craft and 
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equipment: A properly rigged slioal draft centre-board boat for foreshore 
work may be worked by a crew of 3 to 5 men and larger t3rpes to operate 
Danish seines and long lines offshore. 

FISHERIES RESEARCH. 

Stanley W* Kempi Scientific knowledge essential for the proper conduct of a 
fishery; Fundamental Research Problems; Reed for an Indian Fisheries Research 
Service ; Fisheries Research in the British Colonies ; Inland Fisheries Research ; Fish 
Farm Experiments ; Fisheries Research Stations ; Research Problems of Estuarine 
Fisheries. Qeorge S, Myers z Reed for systematic work. Albert W, Herrez Eiterature, 
Publications and Library. 2?. W. Burton*. Co-ordination of Research and Extension 
Schemes ; Fishery Catalogues. 

Scientific knowledge essential for the ^^roper conduct of a fishery . — 
Experience in this country (U.K.) has clearly shown that a full knowledge 
Stanley W Kemp biology of fishes — of their rate of growth, 

^ ‘ length of life, age at sexual maturity, development, 

migration and so forth — ^is essential to the proper conduct of a fishery, and 
that in Bengal practically all this knowledge has yet to be acquired. 

Fundamental Research Problems. — On the scientific side you will, first 
and foremost, always bear in mind the need for acquirmg full information 
on every important species ,of fish. At present it is I suppose true to say 
that our ignorance is almost complete. In the first place, by examining very 
numerous samples from as many localities as possible and at different 
seasons by measui‘ements and by studies of scales and otoliths, you will 
want to ascertain essential knowledge on such matters as the rate of growth, 
the age at sexual maturity, spawning seasons and localities and migrations. 
Even when the more impqrtant information has been acquired you will 
need to continue the observations, firstly because such work will give early 
indications of whether the fishery is declining through overfishing (the 
consequences of which may be utte:rly disastrous if not detected in time) 
and secondly because regular and continued work will yield data on aimual 
fluctuations which may in due time afford a basis for fishery prediction. 
This is essential work which cannot be hurried and which obviously cannot 
be expected to produce early results, but none the less, regard it as of 
primary importance. In it there is enough work to keep a large and weU- 
trained staff busy for a very long term of years. As a beginning I think 
you should if possible start with a small number of carefully selected men 
working on a few of the most important species. Don’t let them get dis- 
tracted by trying to deal with every kind of fish that comes their way — ^if 
they do, you won’t get anywhere. Much the best method, as we have 
found over here, is to have one man for each species — ^the one species is 
his subject and you will expect him before long to have the most expert 
knowledge of it, not only of its ecology, but of its distribution and density 
in different areas, of the ways in which it is caught and of its importance in 
the fisheries. Later when the fundamental work has been done and while 
stiU keeping a check on it he can tackle another species. In this way you 
can only deal of course at the beginning with a small number of species, 
but you will be continually expanding until in course of time you have a 
comprehensive knowledge. 

Meed for an Indian Fisheries Research Service. — All the fisheries research 
people in the country should be incorporated in an aU-India research 
service under the Central Government, while each province should have its 
own fisheries admmistration staff. This, I feel sure, is the proper form of 
organization; it is similar to what we have devised for the Colonies, viz. 
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a researclx service directly responsible to tbe Secretary of State who will 
have a fisheries Adviser and a Colonial fisheries Advisory Committee, 
while each colony will have its own fisheries administrative service. 

The local Governments wiE constantly need expert scientific advice, 
but this can always be given, for I assume that as soon as sufficient staff 
is available at least one member of the Central Besearch staff will be 
available in each province. The advantage of this centralized arrangement 
is that scientific staff will be used properly and will not waste their time, 
as I think is otherwise inevitable in dealing with administrative problems 
on which, indeed, they may very likely prove incompetent — for it is to be 
remembered that they have been selected for their scientific ability and not 
for administrative capacity. Moreover, local and provincial Governments 
are usually without any proper appreciation of the value of research. They 
are incapable of taking the long view, will expect practical results within a 
single year from any piece of research, however, recondite; and they are 
in general quite incompetent to control and get the best results from a 
scientific staff. Though I knew ail this well enough before, I have recently 
been amazed at the extreme difficulty of getting Colonial Governments to 
understand the most elementary principles of scientific research* 

Fishery Research in the British Colonies. — Plans for post-war fishery 
research both in this country and in the colonies are now being considered. 
A fishery service for the colonies is being estabhshed and fishery stations 
are contemplated in W. Africa, the West Indies and other places. It is 
almost certain that fishery research fellowships will be awarded to suitable 
graduates in science and that special courses of instruction covering all 
branches of fishery research will be arranged. When this scheme comes 
into operation you will be able to send some of your people over here to 
attend the classes, and I feel sure this will prove advantageous. At least 
one of your men should visit Palestine to look into the details of carp culture. 

Inland Fishery Research. — There is, I imagine, a great deal of experi- 
mental work to be done before it can be claimed that the best methods for 
tank cultui*e have been finally ascertained and it is apj)arent that a well- 
equipped station for this work, with a very large number of tanks should 
be started without delay. Similarly paddy-c^^-m-fish schemes must be 
developed by trained scientific staff, though with both lines of work a time 
should come when the best technique has been discovered and pamphlets 
for the guidance of cultivators have been issued. 

Fish Farm Experiments. — A great part of Bengal is ideally situated 
for fish farming and I have no doubt at all that by taking appropriate 
measures the fish supply from this source could be very greatly increased. 
The various races of the European carp now extensively farmed in Palestine 
breed very well in ponds and fey can thus easily be obtained in pure culture 
without the admixture of predaceous species. It might even be worth 
while seeing how the European carp would do in Bengal, That, however, 
would be for the future. Your immediate aim will be to set up a fish farm 
and hatchery. Here you must undertake extensive experiments on a 
nxunber of different lines' Make sure that the species will not breed in 
still water ; if this is so arrange ponds with a good inflow and outflow and 
see if the fish will then breed in them, at the same time starting a hatchery 
for artificially fertilized eggs, which may ultimately prove to be the best 
way. Find out all you can about the fry which are collected in the rivers 
and, in particular, whether it is possible to eliminate the young of pre- 
daceous fishes and retain only the ffy of the species required. In your 
experimental ponds, which will need to be very numerous, there is much 

k to be done. Which species is the best, what is the optimum number 
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for a given volume of water, what is the best way of feeding, how often 
should the pond be drained and the crop taken and what weight of fish 
may reasonably be expected from a given area of water ? In Palestine 
the fish are fed on cotton seed residue ; this is apparently eaten directly by 
the fish, while any that remains uneaten goes to increase the plankton content 
of the water. This is a much easier business than the shallow culture ponds 
for Entomostraca. It will be worth while seeing if a food stuJT similar to 
cotton seed residue can be found. 

Fishery Research Stations. — 1. think you should aim at establishing two 
experimental farms for fresh-water fish in places with different conditions, 
two stations for estuarine fish and one similar station for inshore marine 
fishes. Of these five stations the fish farms with their experimental ponds, 
pumping plant, hatcheries and so forth will be much the most expensive. 
As a beginning at any rate, these stations may be quite small places — ^little 
more than ojB0.ces with rooms set apart for laboratories. The estuarine and 
marine stations will need a motor research vessel each and those for the 
estuarine work at least should be sufficiently large to provide sleeping 
accommodation for the crew and scientific staff. I assume that the men 


working on Hilsa and prawns will be based on one or other of these stations 
and that the experimental drying plants wiU be erected in their vicinity. 

Research Problems of Estuarine Fisheries. — On the estuarine fishes, 
betki, pomphret, mullet and so forth, it does not seem easy to make specific 
suggestion. Here again our knowledge is deficient. At least four of your 
staff should concentrate on these important fishes and with more information 
it should be possible to find ways for improving the fishery. I would not 
advocate hatcheries until more is known, but it might be worth while making 
small scale experiments in fish farming in a blind khal in the Sundarbans. 
Experiments in rearing flat-fish are now in progress in a Scottish loch and 
appear to be promising ; the loch is separated from the sea by sluice gates and 
the water is chemically enriched. It may be that work on some such 
lines as these would prove successful in Bengal. 

Need for systematic work . — One of the fundamental necessities of modern 
fishery research is the existence of reliable fishery catch statistics from 
George S M ers localities, and those statistics must be com- 

S • yer . Lacking the systematic basis, the statistics 

in Brazil were in hopeless confusion, and one result of our survey wiU be 
systematic work on the marine commercial species to enable Brazil to initiate 
the taking of crude though comparable catch records at the ports 

at least. India needs four or five good fish systematists, and I hope you 
can do something about it. 

Literature^ Publications and Library. — ^Literature, Library and pub- 
lications are all very important. It is impossible to carry on research 


Albert W. Herre. 


without a library, and equally impossible to maintain 
productive research without a channel for publication 


of results. 


A very important corollary of the publication of a scientific journal or 
research bulletin is the building up of the library of the station or institute. 
Scientific knowledge is distributed by the world-wide exchange of pub- 
lications. To buy all the journals would be very expensive and many 
cannot be purchased, but are only obtainable through exchange. The 
publication of a suitable journal would be one of the most effective means 
of maintaining the library in touch with the latest literature and keeping 
the s^affi posted on the latest results of experimentation and investigation, 
both in the field and in the laboratory. A Eisheries Besearch Institute 
worthy of the name cannot function without a journal. 
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Co-ordination of Besearch and Extension Schemes, — ^There would pro- 
bably have to be, all along the Coast Line of India Fisheries Control 
Stations at selected places such as: Karachi, Surat, 

R. w. Bur on. ]Bombay, Ratnagiri, Marmugoa, Karwar, Mangalore, 
Calicut, Cochin, Tuticorin, Negapatam,^ Chingleput, Nellore, Cooonada, 
Chicacole. At these places, and perhaps others also, there would be greater 
or lesser Research establishments; and in this way the necessary organization 
would be built up as present conditions indicate and in the light of future 
experience and development. 

Always will it have to be borne in mind that hand in hand with research 
must be the practical development of the fisheries; the improvement of 
vessels and gear; the improvement of storage and transport arrangements 
to ensure the maximum results from the nets to the markets; and, better- 
ment of wages and living conditions and general uplift of the fisher people 
themselves. 

Fishery Catalogues . — One of the first necessities is compilation of 'a 
comprehensive and accurate list of all the local names of all the Commercial 
sea-fishes, also the food they prey upon. This list would be in English, 
with Scientific names in Latin, and vernacular names in the various 
languages and be completed all along the coast by Districts, or Control 
Stations, or as may be found best. This list would be necessary to all the 
Research estabhshments and to the contractors and headmen of fisher 
communities, and those in charge of curing yards and so on. It would have 
to -be translated into the various languages in use along the whole coast 
line. Without such a list there would be much confusion of effort. 

I think that there should, if possible, be illustrations of the commercial 
fishes as a guide to all who have the list in use or for reference. These 
could be numbered to tally with the list and be arranged on a separate 
sheet affixed to tl^e list, or as found convenient. 


Oatoutta : — ^Published by the Royal Asiatic Society of and Printed by 

Korman A. Ellis, Baptist ISfission Press, 41a Lower Circular Road. 
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KNOWLEDGE OE THE ANCIENT HINDUS CONCEBNING DISH 
AND FISHERIES OF INDlA^i 

• I, REFERENCES TO FISH IN ARTHA^ASTRA (ca. 300 B.C.). 

By Stjneeb Lal Hora. 

% - 

(Received January SO, 1948.) 

Intrortjotiok. 

Kautilya's ^ Arthaddstra is the earliest known dated work of the ancient 
Hindus, having been written somewhere between 321 and 300 B.C. The 
work deals with the art of government, the duties of kings, ministers and 
officials, and the methods of diplomacy. I have consulted’ Shamasastry’s 
English translation of the work (2nd Ed., Mysore, 1923) and throughout 
the article references will be made to the translation. 

Mr. M, Venkataramayya, Epigraphical Assistant, Archaeological 
Survey of India, very kindly tabulated for me all references to fish in 
Kautilya’s Arthaddstra and I am very grateful to him for this painstaking 
work. 


Rol-e of Fisheries bxjrihg Shortage of Foob. 

In view of the present food scarcity and particularly of high quality 
protein food, it is of interest to note that in Book IV, Chapter III, dealing 
with remedies against national calamities, under Famines, Kautilya inter 
alia advises the king to 

‘remove himself with his subjects to seashores or to the banks of rivers or lakes. 
He may cause his subjects to grow grains, vegetables, roots, and fruits wherever 
water is available. He may, by hunting and fishing on a large scale, provide the 
people with wild beasts, birds; elephants, tigers or fi^* (p. 254).' 

It is no unusual coincidence that the Bengal famine in 1943 made the 
Central and Provincial Governments in India realize the value of developing 
fisheries and the Famine Inquiry Commission in their Final Report (Delhi : 
1945) laid ‘strong e;mphasis on an increased production of fish as a very 
important part of the programme for improving the diet of the population’. 
It may be recalled that early in 1946, even Mahatma Gandhi recommended 
the catching of sea fish on a large scale by employing naval personnel and 
craft. At the same time, the Central Government seriously considered the 
possibilities of importing salted and smoked fish from abroad. Under the 
‘ Grow More Food ’ campaign, the Central, Provincial and State Govern- 


1 The writer is indebted to Dr. B.''c. Law, M.A., B.L., Ph.B., D.LRCf.R.A.S.B., 
for giving financial assistance to Sanskrit scholars for collating references to fish and 
fisheries in ancient Hindu literature in order to enable me to write this series of articles. 

Reference is invited to the following two previous articles concerning the same 
subject : — 

^ ‘^Ancient Hindu Conception of CJorrelation between Form and Locomotion of 
• Fishes’, J .A. S.B., Science, I, pp. 1—7 (1935). * 

* Sanskrit Names of Fish and Their Significance J.It.A Science. Vol. XIV, 

No. 1. 

® Klautilya is also known as V%hn.ugupta and Chaigakya. 

( 7 ) 
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ments are now pa 3 dng more and more attention to the development of 
fisheries which had suffered great neglect in the past. 

In Book XIII, Chapter V, dealing with the operation of a siege, Kautilya 
advises the reduction of the enemy before the commencement of the siege 
and among a large number of other measures suggests: ^ 

‘A splinter of fire kept in the body of a dried fish may b© caused to bo carried ofi 
by a monkey, or a crow, or any other bird (to the thatched roofs of the houi^s) ’ 
(p. 468). 

This is a significant passage, for it shows that the invading armies in 
those ancient days carried a supply of dried fish with them and, therefore, 
the art of processing fish must have been known to those people. A splinter 
of fire kept in the body of dried fish is not likely to go out since there is always 
a certain amount of body oil that will come out from dried fish when heated 
and this will keep the splinter alive. Monkeys, crows and many other birds 
used to be as fond of fish in those early days as they are at the present time. 


Fishery Management. 

In the chapter dealing with ' Formation of Villages ’ (Book II, Chap- 
ter I, p. 51), it is stated that 

‘the king shall exercise his right of ownership {svdmyam) with regard to fishingt 

ferrying and trading in vegetables {haritapanya), in reservoirs or lakes (setushu) ’. 

The reservoirs referred to would appear to be irrigation tanks and it is 
gratifying that even in those early days they were used for fish culture. 

In accordance with the ‘Regulation of Toll-Dues’ (Book II, Chapter 
XXII, p. 135)'] imported commodities were charged one-fifth of their value 
as toll, hut in the case of perishable articles such as flowers, fruits, vege- 
tables {Saha), roots {mula), seeds, dried fish and dried meat the toll was one- 
sixth of the value of the article. With regard to conch shells, the fixation 
of the amount of the toll was left to the judgement of experts. 

The most significant point to be noticed here is that dried fish must 
have been a regular trade commodity and, therefore, methods of processing 
fish must have been known in those days. 

Among the directions given to ‘The Superintendent of Agriculture’ 
(Book II, Chapter XXIV, p. 141), it is stated: 

‘The sprouts of seeds, when grown, are to be manured with a fresh haul of 

minute fishes and irrigated with the mil k of armhi {Euphorbia Antiguorum).^ 

It is interesting to note that small fish of little economic importance as 
table fish were used as manures and that the high value of fish manures 
was recognized by the ancient Hindus. 

The Superintendent of Slaughter Houses (Book II, Chapter XXVI, 
pp. 147-148) is enjoined to enforce several regulations concerning fish and 
other animals. The following are applicable to fish — 

(i) When a person entraps, kills, or mblests fish which are declared 
to be under State protection or whieh live in forests under 
State protection {ahhaydrap^ya) , he shall be punished with the 
highest amercement, 

(ii) When a person entraps, kills, or molests fish that do not prey 
upon other animals, he shall be fined 26 1 pap^as, 

(iii) Of fish that have been captured, the Superintendent shall take 

one-tenth or more than one-tenth as toll. 

(iv) Fish in tanks, lakes, channels and rivers shall be protected from 

all kinds of molestation. 
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(v) ’Fish living in forests under State protection shall, if they become 
of vicious nature, he entrapped and killed outside the forest 
preserve. 

Among the instructions given to ‘ The Superintendent of Ships ’ (Book II, 
Chapter XXVII, pp. 152-153) are the following regarding fishermen: — 

(i) Fishermen shall give one -sixth of their haul as fees for their 

fishing licence {naukdJidtakam) . 

(ii) Fishermen shall be exempted from payment of fees for fording 

or crossing livers at any time and place. 

It will be worth while for Fishery Officers to examine the above regula- 
tions carefully and to compare them with the existing rules and regulations 
in their respective areas. It will be seen that the fishing fees charged by 
the Zemindars and other private owners of fisheries are far in excess of 
one-sixth of the haul. Usually it is one-half and sometimes even up to 
two-thirds. The fishermen are nowadays subjected to such an amount 
of rent or other imposts that they can just merely exist by carrying on their 
profession. It will be necessary to lighten their taxation burden in order 
to improve the social status and economic standard of fishermen. 

Rendebino Fishes Poisonous. 

In Book XIV, Chapter I (pp. 478, 479), Kautilya deals with secret 
means to injure an enemy and suggests the following mixture and treatment 
for rendering fishes poisonous : — 

‘The mixtxir© prepared from the flowers of bhaUdtaka (Semecarptcs Anacardium), 
ydtudhdna (?), dhdmdrgava {Achyranthes a^pera) aixd bdi^ia (sal tree), «aixed with the 
powder of eld (large cardamom), kaksM (red aluminous earth), guggvlu (bdellium), and 
hdldJialar (a kind of poison), together with the blood of a goat and a man, causes biting 
madness. 

‘When' half a dharqria this mixture, together with flour and oil -cakes, is thrown 
into water of a reservoir measuring a hundred bows in length, it vitiates the whole mass 
of water; all the flsh swallowing or touching this mixture become poisonous; and who- 
ever drinks or touches this water will be poisoned.’ 

There is a great deal of scientific knowledge in the practice mentioned 
above. In the first place, a distinction is made between poisoning and 
rendering fishes poisonous. In carrying out the above treatment, the fish 
do not die but their flesh becomes poisonous so that whoever eats it is 
poisoned. 

Fishery Officers will recall some parallel cases. When carps are fed 
on silkworm pupae, their flesh becomes poisonous, so the practice is to 
condition such fishes for three or four days before sale. It is known that 
certain fishes become poisonous during certain periods of the year and 
investigations have revealed that this is due to the fact that during these 
periods fishes feed on certain types of poisonous algae. It is known to fish 
oulturists that the quality of the food determines the taste and flavour of 
the fish. 

There are , several kinds of herbs, fruits, barks of trees, etc. which are 
used for poisoning or stupefying fishes for their capture, particularly from 
rocky streams. The object of the treatment recommended by 'Kautilya 
is not the capture of the fish or to injure them in any way but to render their 
flesh poisonous so as to render them poisonous fogr the enemy. 

One thing is clear from Kautilya’s account that fish was cultured in 
reservoirs and that it used to be captured for human consumption. Further, 
during the movement of an army, fresh fish used to be a regular item of 
ration whenever available. 
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MiSCELLANEOtTS USES OF 'IjlSH. 

Fish forms one of the ingredients of two othei^ mixtures used for doing 
injury to an enemy (p. 476). These are as follows: — 

‘The smoke caused by burning the powder of ^catakardama (?), wTvchitinga (crab), 
haravlra {Nerium qdorum), kaputumbi (a kind of bitter gourd) and fish, together with 
the chaff of the grains of madana (?) and kodrava {Paspalam scrobicnlatwri), or with the 
chaff of the seeds of hastikartia (castor oil tree) and paldaa {Butm frondosa), destroys 
animal life as far as it is carried off by the wind.’ 

‘The smoke caused by burning the powder of putiklta (a stinking insect), fish, 
hatutumhi (a kind of bitter gourd), the bark oi iatahardama (?) and indragopa (the insect 
cochineal), or the powder of putiklta, kshvdrdrdla (the resin of the plant Shorea roh'uata) 
and hemaviddri (?), mixed with the powder of the hoof and horn of a goat, causes 
blindness.’ 

Fish Mbtaphoks. 

Booh I, Chapter XIII, p, 24. — People suffering from anarcliy are 
likened to tke proverbial tendency of a large predatory fish swallowing 
smaller ones {rnMsyanydydhhihhutah prajdJjh). 

In this connection reference is invited to the Sanskrit' names Jtkisha 
and Mina for fish discussed in an earlier article. A predatory fish chases 
a shoal of small fishes, captures some and scatters the rest. “V^en chasing 
them into shallow waters, it splashes water with its fins. 

Booh II, Chapter IX, p. 77 . — 

‘lust as fish moving under water cannot possibly be foimd out either as drinking 
or not drinking water, so government servants employed in the government work 
cannot be found out (while) taking money (for themselves).’ 

Though there is a well-known spying Ho drink like a fish’, scientifically 
Kautilya is right in saying that it is not possible to determine whether a 
fish drinks water or not as we do. His analogy of government servants 
taking bribes is very appropriate indeed. 

General Observations. 

Booh I, Chapter XXI, p. 4d.— Kautilya enjoins a king for his personal 
safety to ‘get into such water as is free from large fishes (matsya) and 
crocodiles’. Here probably warning is given against sharks frequenting 
the mouths of rivers and certain catfishes. 

Booh III, Chapter IV, p. 194. — ^‘It is no offence for women to fall into 
the company of actors, players, singers, fishermen, hunters, herdsmen, 
vintners, or persons of any other kind who usually travel with their women.’ 

Conclusion. 

From the passages quoted firom Kautilya’s Arthaidstra, it is evident 
that even in the dim past ages, fishery was a well-established industry in 
India and that fish was relished as an article of diet. Dtiring famines or 
other national calamities, greater use was made of fish to Hide over food 
shortages. Fishermen Were charged low licence fees (one-sixth of the 
value of the catch) for catching fish and were given concessions for fording 
or crossing rivers. Fish processing (dry fish and fish manures) was known 
in those days and fishery products were charged a lo% rate of toll tax. 
The ancient Hindus possessed a considerable general knowledge of the haibits 
of fishes and used that, knowledge to practical purposes or in using meta- 
phors. 
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INTRODUCTION 

I KDIA Efts suffered great losses in neglecting tEe 
preper management of Eer FisE and Wildlife 
resources in tEe past and is still suffering tErougE 
tlie apatEy of tEe public. In tEe case of fisE, tEo 
measures that Eave EitEerto been adopted, sucE 
as the construction of fisE-ways and fishdadders 
in dams and weirs, were not based oE knowledge of 
tEe migratory movements of tEe species concerned, 
so no comparison can be instituted between their 
economic costs and benefits. The costs of such 
protective works have undoubtedly been heavy 
in the past, as compared with benefits, if any, 
derived from them. The backward state of Indian 
Fisheries and the ineffective methods of fishing 
Eave so far saved the river fisheries of India from 
utter ruin. 

In the case of wildlife, there are laws and regu- 
lations (Anon, 194142), but unfortunately, with 
the exception of reserve forests, they have not 
been strictly enforced anywhere. “ Forgetfulness, 
Indifference, Ignorance and Greed for Gain are 
thus sealing the fate of FisE and Wildlife in India, 
unless immediate well-concerted, integrated and 
thoroughly planned steps are taken to stop wanton 
destruction. 

FISHWAYS AND OTHER PROTECTIVE 
DEVICES FOR PISH 

The problems of pbstructions, whicji prevent the 
upstream migration of commercially important 
food fishes or permit the streams below the dbs: 
tractions to dry up for a part of the year, are now 
rogardeel as some of the most important phases of 
fisheries work in adv,mced countries. In India, 
the harnfful effvjcts of dams on the fisheries of the 
iouth Indian rivers were realized as early as 18G7, 
and Ib-vy (1S73) report<'d that narrow under- 
sltiicoi?*, such as east in the Punjab, U.P., Bihar 


and Madras, wore ineff<3ctivo, whereas weirs with - 
wide under-sluices, such as exist at Cuttack (Orissfvf 
and Midnaporo (Western Bengal), did not impede 
the ascending fish when they were open. He found 
fish trapped in irrigation canals and suggested 
remedial measures. ' , 

Day’s proposal to construct fishways for the 
movements of Hilsvwas abandoned as imprac- 
ticable, but no further action seems to Eave be^si 
taken till Wilson and Raj again tookmp the matter 
in Madras. They (vide Raj 1917) opined that 
pisciculture was the only satisfi^.ctory solution of 
the Hilsa problem and accordingly a hatchery 
was set up at Coleroon. Though the practicability 
of artificially hatching Hilsa eggs has boon estabr 
lished beyond doubh the rearing of the dehcat© 
larvae has not yet proved successful. 

Khan (1940) and Rai (1948) in the Punjab and 
Sundara Raj (1941) andDevanesen (1942) in Madras 
have commented on the harmful effects oi 
dams on the fisheries of the rivers and the ineffec- . ., 
tiveness of the existing fish-passes. After con- 
ducting investigations on the effect of Mettur Dv)m 
on fisheries, Raj concluded that 

in Indio, fish passes are scarcely ever neccs-’ 
sary emd even when practicable are not economi- 
cal. There is,' however, no. doubf-^i dams': 
seriously affect fisheries, a^ has been proved atj 
Mettur, otherwise theJn by obstructing the fre© j 
passage of fish, and all remedial measures possifj 
ble for wise administration legislation and culture 
should be sought and practised if the baneful 
effects of dams on fisheries are to be circum- 
vented 

Since 1941, the writer has been impressing 
the Indian Council of Agricultural Resoarc|,| 
Central Water Power, Irrigation and NavigatiPil 
Commission and the Central Board /'I 



tlie aecossity of unde 'taking invo3tigr,tions on tke 
conservcition of riv r fish*)ries in relation to tlie big 
programme of construction of a liTge number of 
multi-purposes dams in tlie country witli tlie follow- 
ing results 

1. In all dams construction projects, tliere is a 
provision for tlie investigc,tion of fislieries and 
tlie construction of fish protective works. 

2. The Indian Council of Agricultural Ee- 
scarch sanctioned a scliomc in 19i6 for two ye \rs 
'' for invostig/ition into the bionomics of Indian 
migratory Fislies with a view to standardise 
deigns for fish-passes Unfortunately, the 
wo:k under the Scheme had to bo interrupted 
and instead the Technicril Assistant carried out 
r,n Economic Fishery Survey of the Kosi Eiver. 
With rega-^d to the construction of the 700 feet 
high Kosi Da.m, he came to the same conclusions, 
as did Eaj, that (i) construction of any fish-pass 
will be uneconomical, (ii) if letter experience 
demands any mec’.sarcs of fish conservation, 
lifting arrangemeits f r fish assembled Iclow 
tbe dam would be more cifeotiv'^, (Hi) possibili- 
ties of culfciiring hill B.u-lo’s and Labeos ia the 

■ reservoir sho u hi be investigated, and (iv) meth ods 
of capture and marketing offish will need lookii'g 
into as soon as the reservoir is filled up and the 
, fisheries is established. 

3. The Research Committee of the Central 
Board of IrrigcAion has desired that “ irrigation 
research stations should undertf ,ke work on fish 
passes by associf’.ting fishery scientists with them 
in their work 

With the exception of the Mettur Dam, where an 
outlet was aligned with a view to provide a passage 
for th^ free exchange of fish populations above and 
View dam, no clf active' construction regarding 
the cen ervation of river fisheries has yet been 
divijcd in India. Though the fish-passes cons- 
tructed during the last decade are rrurde £..irly 
wide, bi.ffles are provided at suitable interv.ds 
and angles to bre.Jc the force' of the current and the 
LUCcesFive steps are not made higher than about a 
foot, fishery officers have not found any maiked 
improvement- in their effectiveness. 

COSTS MB BEhEfITS OF CONSTRUCTINO 
FISHWAYS, ETC. 

Ip. the matter of dam constructions, there is 
great conflict between the needs of power and 
irrigatiion on the one hand and conservation of river 


fisheries on the other. The Secretary of th('. Chntr-al 
Bund of Irrigfvtion observed : 

‘‘ Five cusoos discharge yiffids 10,000 
of wheat ; will the same disclmrgo through a fish 
ladder incrocse the fish productivity of the river 
to ensure the same or gre.Crter niitritionffi value 

This question (Hora 1948a) was posed sit the 
Joint Meeting of the Fish and Nutrition Gominittees 
of the FAO and opinion w.is elicited that wliilst a 
calculation of the relative values of fish-lost agfiinst 
cored-gained would be difficult to cfdcuLite, 
measures could bo adopted to reduce, if not elimi- 
nate, the adverse effect on fish. In addition, other 
methods would lead to increase and improvement 
of fish populations so as to give increased yield of 1 
aquatic products. There was recognition of the 
need for integrated research in connection with tliis 
problem. 

The Government of India have now felt it neces- 
sary to carry out intensive integrated research in 
connection with irrigation development schemijs 
having direct or indirect bearing on fish production. 
The snag, however, lies in the fact that projects 
for multipurposes dams are going ahead whero.as 
there arc very few fishery biologists who could 
advise on suitable conservation measures to be 
taken in connection with or/di project. Unfortu- 
nately oven those few biologists have not yet been 
harnessed to undert..ko investigations on this 
very important problem. 

UTILIZATION OF WATER CONTROL PRO- 
JECTS FOR WILDUFE PROTECTION 

In the case of wildlife, the neglect is till more 
ma'^kid. There are at present 25 main weirs and 
105 high dams in existence in India and Pakistan,, 
and quite a la’-ge number of other dams and weif * 
are eii her under constru ction or investigation. So 
£,r as the writer is aw. ire, no wildlife conservation 
scheme has boon integrated with r.ny of those 
w<, tor- control projects. In the Tennessee ViJlcy, 

■ of which one hoars quite a lot in India, the TVA 
has reserved land for IG state pai ks, 57 country and 
municipal parks, 37 public landmg and picnic 
, are..s, 52 group camp sites, 58 private cabin colo- 
nies and ,138 fid ing camps and boat docks. In 
addition, the most scenic portions of the shore lin^ 
are protected against spoliation. In all suctf 
areas, wildlife is protected. Tim's the term multi- 
ple use ”, as applied to TVA reservoirs, 


approxiinaiely e^juai lo B2 1 



not only iis') ta ) w.'.tor for flood control, n.ovigc.- 
^ tion, .ond po\ or production, but rdso tlio utiliza- 
tion of biolog ic d ro3oarco3 associated with water. 


CONCLUSIONS 

From the above the following main problems can 
be set out : 


The teachings of Hinduism, B idhismandJainism 
had hitherto provided protection to wildlife in 
India but now it is difforont. This, combined with 
the population pressure on land, has tota.lly wiped 
out larger animrds and beautiful birds from many 
districts of India. Laws and regulations for the 
protection of wildlife do exist but, in the absonco of 
strong public opinion, those are inoffectivo. Though 
the old religious beliefs gave wildlife protection in 
the past, they also created indiff )ronco and <ap ithy 
towards wildlife. Thus in India,, it is ha.rdly 
realized, oven among a m<'ijority of tho adminis- 
trators, that Wildlife is a national and natural 
asset which, if it is ever lost, can never bo repla.cod. 
Burton (1948) has now laiunched a vigorous c<am- 
paign for the preservation of wildlife with tho 
support of the Bombay Natural History Society 
but, as the masses are illiterate, it will t.,k) a long 
time to create public opinion, without which 
wildlife cannot be saved and preserved in per- 
petuity. In the meantime, Central Provincial «and 
State Governments cr^n establish national parki in 
conjunction with the water-control projects so as 
to ensure the continuity of the magnificent heritage 
of Indian Wildlife. 

ADMINISTRATION OP FISH AND WILDLIFE 
BENEFITS OP WATER PROJECTS 

The fishery and wildlife interests have been 
neglected because fish and wildlife experts have 
ofeen not had the opportunity of representation on 
planning boards and administrative agencies 
concerned with water use. The Waterways en- 
gineers responsible for the construction of dams 
do not allow sufficient spill because the cost of 
keeping the streams alive may be difficult to justify 
on economic grounds in terms of crop production 
or electric power. However, advantage can still 
be taken of the impounded water by using it for 
the culture of fish. If, somehow, we can regulate 
the run-offi stream flows will he more constant and 
there will be more favourable environment for the 
fish. If adequately developed and properly 
regulated^ multiple use of water, even if due for 
production of power or irrigation of crops, can still 
produce large quantities of fish(Hoia 19485). The 
most important thing is that the engineers and 
fishery biologists should be brought together at 
the outset and nob for a post mortem investigation 

has been the case in the past. 


(?) An investigation into the nautical proper- 
ties, of the Indian migratory fisbe^, in order to 
enable the engineers to devise suitable fishways 
or other protective devices. 

(ii) Devising mechanical or electric screens 
at the heads of canals to prevent young fish from 
entering them. 

(Hi) Surveys of fish and fisheries of rivers 
before any attempt is made to design a fish- 
pass. 

(iv) Thorough investigation to he made jointly 
by a qualified engineer and a qualified fishery 
biologist of the fih-passes already in existence 
so as to assess their economic value. 

The waterways engineer and the fishery biologist 
should thus pool their knowledge so as to devise 
effective measures for the protection of fish in 
connection with each water project. India posses- 
ses capable engineers but lacks biologists of the 
suitable calibre. It is necessary, therefore, that 
immediate facilities should be provided for the 
training of such biologists in India. Those, who 
have already gained local experience of the work, 
should be sent abroad to study the teclnicul 
developments, in this line and their likely applic i- 
tion to Indian conditions. 


On tho administrative side, pro 
■ isolated pools below the dams , espe cially during 
dry seasons ; st oppage of commercial fisEmg mSow 
damsand the pi nt^lmhor salvagiWf^ fish in 

.esWf the rivers and irrigatjpn can als 

.ctical I^islaEvelheiMfera^ ^ means 
to'^force'ffieml 7 


For a country of the size of India, with its 
diversity, huge population and immense natural 
resources of fish and wildlife, it seems essential, at 
least highly desirable, that the management . of 
fish and wildlife resources vshould be in the hands 
of a special department of the Ministry of Interior, 
when such is set up. Bioca-moal moasurcj and 
isolated attempts without any co-ordinating autho- 
rity have not been successful and cannot possibly 
make any lasting impressions on this vast and 
inter-related problem. 

ACKNOWLEDGMENT 

In p eparing this iiote, I received great net p 
from Lt. Col R, W. Burton and Mr. L. R. Fawcui 
conoernin.-^ protection of wildlife in India ; and 



from Br. B. Sundara Eaj, Fisheries Adviser to the 
p. P. Government ; Shri P. E. Ahnja, Central 
Board of Irrigation, and Shri H. L. Vadera, Central 
;r; Waterways, Irrigation and Navigation Commission, 
vregarding the present position of fish-ways and 
fish-passes in India. 


i, U.S., “ Effect of Weirs at the canal liead-wotk® 

on the distribution of (kila 
ton) in the Punjab ”, in Joiirn. Bombay * 
Nat. Hist. Soc., 47, 1948, 449*454 pp. 

kj, B. Sutidara, “ On the Plabits of tho Hilsa {Glupea Uisha) 
and their artifioial propagation in tho 
Coleroon ”, in Joarn. As. Boc. Bengah 
N.S. 13, 1917, clxxxiv p, 


LIST OP EEPERENCES 

Anon. “ Summary of Laws and Rules in Bengal 

bearing upon Game Preservation ”, in 
Bengal Govt. Press, Sale No. 62S9 P, 
1941-42, 5 pp. 

Burton, R. W., “Wild Life Preservation; India’s Vanishing 
Asset ”, in Journ, Bombay Nat. Hist. Soc.^ 
47, 1948, 602-C22 pp. (see earlier reference 
and Supplement in the December issue of 
the Journal). 

Day, F., “ Report on the Fresh Water Fish and 

Fisheries of India and Burma ”, 1873, 
7-14 pp. 

Dovanosen, D. W., “Weirs in South India and their effoot on 
the bionomics of the Hilsa in tho South 
Indian rivers— The Godavari, the Kistna 
and the Cauvery ”, in G%rr. 8cL, 11, 1942, 

Hora,S.L., “ A Note on Dams and tho problem of 
Indian migratory iSshes ”, in LC.A.R. 
Advisory jBoard Meeting, October 1941, 
Subject No, 67 {it), 1-10 pp. 

Besides author’s views and a historical 
summary, an appendix embodies the 
views of Dr. Hamid Khan (Punjab), Dr. 
S. B. Setna (Bombay), Dr. D. W. Devane- 
sen (Madra*!) and Dr. C- C. John 
(Travancore). 

Hoi-a, “ The effect of Dams on tho Migration of the 

Hilsa fish in Indian waters ”, in Curr, 8yi., 
11, 1942, 470-471 pp. 

iHora, S,L., * Construction of Dams and River Fishe- 

ries ”, in Central Board Irrigation. Joum.t 
4, 1947a, 113-118 pp. 

Hora, S.L., “Tista Dam Project and its likoly effect on 
the fisheries of the river ”, in Central 
Board Irrigation Journ., 4, 19476, 337-341 
PP* 

Hora, S.L., “ A very rough estimate of the probable fish 

production in the Pipri Dam Reservoir ”, 
in Central Board Irrigation Journ., 6, 
19486, 405-406 pp. 

Khan, Hamid, “ Fish Ladders in the Punjab ”, in Journ. 

Bombay Nat, Hist. Soc., 41, 1940, 551-562 

PP* 


Raj, B. Sundara, “ Dams and Fislion'cs ; Mettur and its 
lessons for India ”, in Proc. Ind. Acad. 
ScL, 14, 1941, 341-358 pp. 

SUMMARY 

Attention is invited to tlie vanishing assets < 
India in regard to fish and wildlife. It is sho'w 
that the traditional and religious beliefs thfi' 
ajfforded protection to these resources are not 
crumbling down. As creating public opinion i 
favour of fish and wildlife protection may take a 
long time, suggestion is made that Central, Pro- 
vincial and State Governments should establisli 
national parks in conjunction with water-control 
projects and enact practical legislative measures 
with means to enforce them. The necessity of 
creating a Fish and Wildlife Department is indi-j 
cated. 

On the technical side, a majority of fishways, 
hitherto constructed without any consideration to 
the nautical properties of the Indian migratory 
fishes, have proved ineffective. The utility of 
setting up hatcheries for the Indian Shad is also 
problematical. Utilization of impounded waters 
for increasing fish supply through judicious cultural 
operations, especially in warmer parts, seems to 
provide possibilities of augmenting fish supplies 
and of circumventing the baneful effects of dan\- 
constructions. 

The need of concerted, integrated and thoroughly 
planned measures is stressed right from the coui- 
mencement of any water-project scheme. Lacw" 
of suitable fishery personnel for this integrated 
work is indicated and their training in Lidia under 
the conditions in which they will have to work ii 
recommended. 
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Intbodpotion 


• + 1 , article of the series started in 194S, in fact 
tms IS the tourth 3 article in which a critical review is given of the knowledge 
oi ancient Hihdus concerning the fish and fisheries of India. Dr. B. C. 
Law s financial assistance enabled the writer to engage some Oriental 
scholars fort^ collating references to fish and fisheries in ancient Hindu 
literatui^Jn order to write this series of articles, but I regret it has not been 
possib^ for me to devote much time to this work in spite of the fact that 
study Q«iount of partly digested material is now available for my 

In the present article, an attempt is made to elucidate the significance 
and importance of the injunctions laid down by Asoka concerning the 
catching of fish* in his benevolent laws. I have made every attempt to 
pomplete this article as a dedication to the Republic of India when it comes 
into existence on the 26ih Jauwih'ry, 1960, for it seems to me that we may 


Asoka a^^^Sis ® ‘ ■?' 8»ving me tke correct d^e of the Pillar Edict V. 

^ ^o« o^f^ (««*« V. A. Smith’s tlm-ly History of, India, 

■> Edict V was put up when, he had ruled for 26 years. 

So ^ the first article on ‘References to Eish in Arthagastra (ca. 300 B.C.)’ see 

Hindu Conception of Correlation between 
end ofEishes’ :^.A.8.B. iSci.,I.pp. 1-7 (1935) and'Sanskrit UTames 

oe’, J^A.5'.B.fi'ci..XrV,pp.I-6(194®). 
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have to go back to the Asokaii period, aot only for an Emblem of Chakra 
on our National Flag and Asoka’s Capital Motif for the official seal but also 
for the conduct of our day-to-day life. 

Asoka ani> his Insoriptioks 

In order to supply the necessary background for the readers of tliis 
article, Shri S. Saraswati^, Librarian of the Royal Asiatic Society of 
Bengal, very kindly supplied to me the following note concerning Asoka 
and his Inscriptions: — 

‘The main sources of our knowledge about Asoka and his activities fall into two 
categories — Literary and Archaeological. Of these, the latter, consisting of Asoka ’s 
own inscriptions, constitutes the direct source of .his history. In hiS inscriptions th€^ 
king is styled as Devdnampiya Piyadasi rdjd {iSja), ^.e., ‘King Priyadarsi, the beloved 
of the gods’. The identity of this king with Asoka, suggested long ago, has been 
proved beyond doubt by the discovery of the Maski version of the minor Pock edicts 
which substitutes the name Asoka for Piyadasi. 

Inscriptions of Asoka have been found engraved on rocks, separate stone block,, 
stone pillars and in caves. Except the last they have been desigirated as dhainmaUpi» 
translated as “edicts of the law of piety (morality)”. Those on rocks have been divided 
into three broad categories: , , 

{a) Fourteen Rock Edicts in seven dr eight (if the Sopara version of the Edict 
VIII is taken to imply the existence of thirteen others at that plkce) 
recensions. 

(6) Two Rock Edicts separately incised at Dhauli and Jaugada, each in two 
recensions. 

(c) One minor Rock Edfot in ten recensions. 

Of the inscription on stone block, the Royal Asiatic Society of Bengal has the 
Oalcutta-Bairat Edict enumerating the sacred texts of the doctrine. 

The Pillar inscriptions fall into two groups : 

{a) Seven Pillar Edicts, the first six in six recensions with the seventh on, the 
Belhi-Topra pillar. 

(6) Minor Pillar Edicts — 

1. One schism Edict in three recensions. 

2. Queen’s Edict in one recension. 

3. Two votive or commemorative pillar inscriptions. 

These inscriptions are of outstanding interest for a study of Asoka as herein we 
can trace the successive stages of the working and outpourings of the mind of Asoka, 
who has been regarded as * one of the greatest personaUties of world history,’ 

Asoka ’ s Pillar El3;ct Y 

Asoka’s Pillar Edict V, which shows his Dhaniynaniyam^a or regulation 
of piety, has been found without any textual variation from six places, 
namely, Topra (90 hos from Delhi on the direct line between Ambala and 
Sirsava); Mirat, U.P. ; Radhia (= Lauriya), Champaran Dist., N. Bihar; 
Mathia, 15 miles N.W. of Betiya, Ohamparan Dist., K- Bihar; Rampurva, 
32 miles N.W. of Betiya, Champaran Dist., N. Bihar and Kosam, Allahabad, 
Dist., U.P. It deals with the regulations for the protection of many 
varieties of animals and the following is its free translation after 
Hiiltzsch 2 : — 

‘King Devanampriya Priyadat^in speaks thus : 

(When I had b 0 en)'#nointed twenty-six years, the following animals were declared 
by me inviolable, viz. p&rrots, mainas, the arupa, ruddy geese, wild geese, the nandl- 


1 I wdsh to record here my sincere thanks t6 iMr.^ Saraswati for his help in eluci- 
dating several unintelligible points in the transl^ons<fi Asoka’s Inscriptions^ 

2 Hultzsch, E. — Inscriptions of Asoka in Gorpusl^nscriptionum Indicarum, I, p. 128 
926). 
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mukka, the gelata, bats, queen -aixts, terrapins, -boneless fish, the vedaveyahe, the 
0angd-puputaha, skate-fish, tortoises and porcupines, squiiTels( ?), the srimara, bulls 
set at liberty, iguanas( ?), the rhinoceros, white doves, domestic doves, (and) all the 
quadrupeds which are neither useful nor edible. 

Those (she-goats), ewes, and sows (which are) either with young or in milk, are 
inviolable, and also those (of their) young ones (which are) less than six months oid. 

Cocks must not be caponed. 

Husks containing living animals must not be burnt. 

Forests must not be Iburnt either uselessly or in order to destroy (living beings). 

Living animals must not be fed with (other) living animals. 

Fish are inviolable, and must not be sold, on the three Chaturmasis (and) on the 
Tishya full-moon during three days, {viz.) t?he fourteenth, the fifteenth, (and) the 
first {tithi), and invariably on every fast -day. 

And. during these same days also no other classes of animals which are in the 
el^hant-park (and) in the preser\5es of the fishermen, must be killed. 

On the eighth {tithi) of (every) fortnight, on the fourteenth, on the fifteenth, on 
Tishya, on Punarvasu, on the three Chaturmasis, (and) on festivals, .bulls must not 
be castrated, (and) he-goats, rams, boars, and whatever other (animals) are castrated 
(otherwise), must not be castrated (then). 

On Tishya, on Punarvasu, on the Chaturmasis, (and) during the fortnight of 
(eveiy) Chaturmasi, horses (and) bullocks must not be branded. 

Until (I had been) anointed twenty-six years, in this period the release of prisoners 
was ordered by me twenty -five (times).’ • * 

Five varieties of fish or fish-like animals are included in this Edict. 
I shall discuss here the probable identity of these fishes as there is a con- 
siderable controversy among Oriental scholars on this point. Throughout 
this article, I shall refer to the translation and glossary as given by Barua 
the most recent work on the subject. The five species of fish in this Pillar 
Edict are (i) Anathihamachhe, (ii) Vedaveyake, (iii) Qamgdpupvtake, (iv) Sam- 
kujamachhe, and (v) Kaphatasayake. ^ I shall consider each one of these 
separately, but as a general background it must be remembered that the 
ancient Hindus 'knew a great deal about the external features and habits 
of a variety of freshwater fishes of the Indo-Gangetic Plain’ (Hora, op. cit., 
p. 6, 1948). 

Identification of Pishes 

' Anathikamachhe 

/ * , 

Literally meaning 'the boneless fish’. The Oriental commentators 
have surmised it to mean ‘The prawns or shrimps, the jelly-fish, and the 



Lateral view of the Gangetic Shark, CarcTiarMrms gangetii^s (Mull. & Henle). 
star-fish are typical examples of boneless or invertebrate fishes ’ {AnastJhika- 
matsya). Prom a scientific point of view, there is lot of confusion of 


1 Barua, B. M.; — Inscriptions of AsoJca. Part II, Translation, Glossary, and 
General Index, pp. 35‘8-374 (University of Calcutta, 1943). 
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thougiit in the above commentary. Vertebrates or broadly speaking 
Ghordates, some of which are worm-like {Balanoglossus) or jelly- fish- like 
(Ascidians) animals, are distinguished from the invertebrates by the 
possession of (i) a dorsal tubular nervous system as opposed to a ventral 
solid nervous system, (ii) a dorsal supporting rod, the notochord, which is 
replaced by vertebrae in the vertebrates, and (iii) perforated pharynx for 
respiration. Among fishes, there are two main divisions, Cartilaginous 
or Boneless fishes (Blasmobranchii) and Bony fishes (Teleostei). In the 
former category are included the Sharks, Rays, and Skates. In their 
general appearance. Skates are not fish-like and are, therefore, mentioned 
separately in this Pillar Edict. Knowing the keen power of observation 
and precision of thought of the ancient Hindus, I feel convinced that#in 
AnatJbilcamacTihe reference is made to Sharks, some of which ascend rivers 
for considerable distances into fresh waters. 

Vedaveyake 

According to Barua (p. 358), ‘'The name is a matronymic from vedavd^ 
Sk. vidravd, meaning something* '^easily eluding the grasp” (Dr. B. C. Law 
informs me that ^some think of something without a hood, eeP),’ He 
comments that ' In the alternative, the name may be equated with vijapilaha^ 
which means eels or eel-like fishes that live in mud (pamhagddakah, brahrm), 
probably the cylindrical snake-headed eels prohibited in the law books’. 
His second comment is that ‘Assuming that Vedaveyake is a scribe’s error 
for Chedaveyake, the intended fish may be identified with Ohitravallikah 
or pdthma {silurus hoalis, a sheet- fish).’ 



Text-fig. 2. — Vedaveyake^ something easily eluding grasp «= an Eel. 

Lateral view of the common estuarine eel of the Gangetic Delta, Pisoodovophis 

horo (Hamilton). j* 

When discussing the general implications of this law, I shall show that 
the Boali sheet-fish {Wallago attu)^ a prized food fish, could not he intended 
in y edaveyake, but eels would correctly represent what may have been 
metot. These serpent-like fishes live in mud and are very slimy and, 
therefore, easily elude the grasp by slipping through the hand. There is an 
English proverb also to the same effect — ‘as slippery as an eel’. Those, 
who may wish to know more about the ecology and bionomics of eels, may 
see two articles ^ published in the Journal bn the Boro-eel of the Sundarban 
estuaries. 

Qamgdpupv.take 

Most of the Oriental scholars have not identified this fish but Barua 
(pp. 358-359) comments: 

‘The Sanskrit equivalent ot puputaka is either puppupika, hukkutaka or pip%taha^‘ 
Presumably this is the name of a kind of fish. Had it been the name of a bird, it would 


1 Hora, S. L. — A. note on the Biology of the Precipitating Action of the Mucus 
of Boro Fish, PisoockmopMs horo (Ham.). (JST.S.) XXIX, pp. ^71—274 

(1933); Rayehaudhuri, S. and Majumdar, B. — A not© on the Chemistry of the 
Precipitating Action of Slime Water obtained from Boro Fish, PisoodonopMs horo 
(Ham). J.A.S.B, (X.S.) XXIX, pp. 275-283 (1933). 
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have b 0 ©n_easy to identify the gamgdpupu^ke with gamgdkukhuiake^ gamgdchilUf jala- 
kuhJctipi, gdnffchil or black-headed gull. If it be the name of a fish, as it undoubtedly 
seems to be, there is jao thing in Pali, Prakrit or Sanskrit to correspond to it. In 



Text-fig. 3. — Gamg&pnptitak^, fish-like creature having a lumpy body = the Gang© tic 

Dolfin, 

Lateral view of the Freshwater Indian Dolfin, Platynista gangetica. 


Sanskrit the name gangdteya is applied to prawns or shrimps. The word pupputajka 
may be taken to mean a fish or fish-like creature having a swollen or lumpy body, and 
this may lead on© to think of porpoises. And gangdkukkutaka may b© taken to mean 
the flying fish. The word pipltaka means something which is terribly hungry and 
thirsty. But this leads us nowhere.’ 

I think in the identification of this animal, the meaning of the word 
pupputaka as a fish-like creature having a swollen or lumpy body is very 
significant. In the general context of this law, I feel almdst certain that 
it refers to the Indian freshwater porpoise, Platynista gangetica. 


Samkujam achh e 

The literal translation of the above name would be a ‘Contracting fish : 
(Sanskrit: Sam Kuc or Contract), but Barua (p. 359) in his comments states ^ 

‘The appropriateness of this rendering is open to doubt. The Amarakosha-Tika 
applies the name ^amhooha to an aquatic animal (jalajctntu) called Sanku in the Amara- 
kosha, Patalavarga, while in Bengali the skat© fish is called Sdkach. The skat© is 
just a species of ray fish (flat and cartilaginous) allied to shark. In Chittagong dialect. 



Text -FIG. 4. — SamhujamachJie, sl contracting fish = a Skate. 


Showing wave motion in the fins of a Skate (after Breder). 

The fish is capable of moving by wave-like contracting and expanding 
movements of the fins themselves. The waves travel at right angles to the 
longitudinal axis of the body. 

the name iidnach {idkach) applies to a flat, circular, lumpy in the upper part and whip- 
tailed variety of ra,y fish. Monmohan Chakravarti draws attention to sankuohi in the 
Bho japrabandha . ’ 

The movement of a ray is by the alternate contraction and expansion 
of its body as shown in the accompanying illustration and I think in this 
name reference is made to skates and rays, some of which ascend into fresh 
waters. for long distances. The name indicates that the ancient Hindus 
were fully conversant with the mode of locomotion adopted by skates and 
rays in movilag from one place to another. 
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KaphatasayaJce, -seyahe 


Oriental scholars have treated this name as a collective name for 
'tortoises and porcupines, {kamathaJalyahani), but Barua’s commentary is * 
as follows :-<r- 


This is unacceptal)!©, first, becaus© other names in tho list stand for a sinjxle 
species or group of creatures; and secondly, because it is di’fficult to oduate Kapham 
with icamatha, and sayaka, seyaka, with Salyaka, i Vi^^e have in the edict tupM for 
whereas here the Sanskrit equivalent is kcmapia, and not hamhatha. Similarly 
we have kayane for kahjdnam but nowhere keydm. On the other hand, both -Brnmlm 
and -^s&yaka may be equated in Pali with the Sanskrit -idyin, e.g. guhdsaya, gabbha- 
seyyaka.manaaeyyaka. So the name must be constructed as “7i:ap/iato”-«am/‘sleen- 
leignmg . As examples of sleep -feigning animals, one may mention tho crocodiles 
and alligators that are not eatable according to tho law-books. The fact which goes 



Tbxt-fig. 5. — Kaphapsayuke, — seyake, a sleep -feigning fish = a Pufibr or Porcupine 

fish. 


The freshwater Indian Puffer, Tctraodon (Ohelodon) patoca (Hamilton) 
feigning sleep. 

■When frightened, these Blow fishes gulp in air and are able to inflate thorn - 
selves hard, baloon-like. They then turn upside down and float holTflessly. 
feigning death. 


against the identification of hapha^mayake, ^seyake with tortoises and porcupines is 
that the meat of these two five-toed quadiupoda is not forbidden in the ancient law- 
books of the Brahmins, and secondly, the embargo is already laid on dulV 

The sleep- or death-feigning porcupine fishes which should not foe 
eaten are the Globe-fishes of the family Tetraodontidae, some of which are 


7 ^ ^ ^ contrary view, however, is held by Prof. S. K. Chatterji to whom I am indebt- 
ed for the following note : 

‘JCaphap and seyakct, pace the late Hr. Baiua, cannot mean anything ox<iopt 
"tortoise and " porcupine”. These are well-attested words, and there is no diifi'.mlty 
in tho context. Kctphup -^i^kctwihcitot •a^ka^itKip can very well be a variant in the 
vernacular of a probable non-Sanskritic word which has been borrowed in Sanskrit as 
kamatha. S'alyaka seyyaka (as here; the word is written il, JjH- but was 
unquestionably pronounced as myyaka in Asoka’s time) >8ejjaa in' later Prakrit, 
whence we have an Old Bengali ^sefLja, with normal intrusive nasal turning -ff- into 
-nj-; and from this *8e^ja w© have Bengali sBjd 0**^ i*^ sejd-ru ‘porcupine’, 

spelt also s&jdru and found in Chittagong as Uzd with' proper Bast 

Beng^,! change of a h and j «; {ru is a common affix from old Indo- Aryan rupai cf 
goTu gorupa). In fact, seyaka, i.e., sayyaka tov mya1car=^BmgBX s^gd hm 

Is one of the pivot words demonstrating the Eastern character of tho court language 
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found in our fresh waters. They possess a hide-lihe skin beset with por- 
cupine like spines and when irritated or in danger swell up like a balloon 
and float upside down feigning death. Probably the fish referred to is the 
common Gangetic form Tetraodon cutcutia Hamilton. 

Significance of Pbotection 

From the above discussion, it seems probable that the species of fish 
referred to in the Pillar Edict V belong to the following kinds : — 

AnatMkamachhe Sharks, boneless fishes. 

Vedamyahe Eels, fishes easily eluding grasp. 

Gamgdpuputahe Porpoise, fish-like animal with a lumpy body. 

Sa'MujamachJie Skate or Ray, fishes moving by contracting 
and expanding their bodies. 

5. Kaphatasayake = Globe-fish, fish like a porcupine and feigning 

death when in danger. 

These varieties of animals are declared inviolable under the law and 
we shall now seek the reason why. Rarua (p. 355) gives the following 
explanation : — 

‘ Although motivated by the spirit of ahimsd or aviliimsd, Anoka’s was not an 
idealistic or utopian scheme, which was not enforceable under the law. He was guided 
in this matter, particularly with reference to all quadrupeds, by this two -fold consi- 
deration : ye pafibhoycum no eti na eJia JchddiyaH, “that do not come into man’s use, 
nor are eaten by men 

It will be seen from the above that Asoka’s purpose was to put a stop 
to unnecessary killing or torture of undesirable creatures. Evto judged 
by modem religious beliefs among the Hindus, when several old traditional 
practices have crumbled down already, there is a strong prejudice against 
eating the flesh of the five varieties of animals enumerated above. There 
are, however, sound reasons in certain cases. For instance. Globe-fishes 
and their allies are poisonous and should not be eaten. Unless properly 
treated, the flesh of Sharks, Rays, and Skates is bitter to taste and gritty 
on account of the deposition of uric acid crystals in their flesh. The 
Gangetic Porpoise is revered a)mong the Hindus of the Indo-Gangetic Plain 
and its flesh is not eaten. With the exception of certain parts of South 
India, eels are not eaten on account of their strong resemblance to snakes. 
It would thus appear that the present-day prejudices of not eating these 
fishes are as old as the Asoka period. The law see'ms to have been enacted 
to prevent people from eating these harmful or undesirable animals. It is 
absolutely correct, therefore, to say that those animals were declared 
inviolable which 'do not come into man’s use, nor are eaten by men’. 

Barua (pp. 362-363) gives general rules laid down in the law-books of 
the Hindus for the guidance of the Brahmins in the matter of eating fish 
as follows : — 

‘As for fisbes, Vasishtba and Apastamba allow all but tbe cheta, Bodhayana 
permits the eating of the silurus hoalis, the fish called chilichima (popularly known as 
vaMyd)f the varm%, th© ma^akaTi, the Tohita {cyprinus rohita), and the rdjzva. In the 
opinion of Manu (V, 16 ), th© pdtMna {silurus hoalis) and the roMta may be eaten, if 
used for offering to the gods or to* the manes, while th© rdjlva (those marked with lines), 
th© simhatup^a (lion-beaked) and th© sadalha (those having fins and scales) may be 
eaten on all occasions. The law-books prohibit th© fishes that aremisshappen. Apaa- 
tamba forbids also those which are snake-headed and those which live on fiesh only. ’ 

Even judged by the above-noted injunctions, Eels, Skates, Rays, and 
Globe-fishes should not be eaten as they are misshappen while Shark eats 
flesh only and, therefore, its eating is forbidden. 

4 



50 


SUNDER DAL HORA 


[VOL. XVI, 


a Fishery Legislation 

Having declared certain undesirable species as inviolable, Asoka then 
legislates for the conservation of the desirable species as a whole. 

Hultzsch's 1 free translation of the relevant passage may be reiterated 
here for the sake of convenience: 

‘Fish are inviolable and must not be sold on the three Oi^turmdsla, (and) on the 
Tishya full moon, during three days, viz. the fourteenth, fifteenth, and the first tithi 
and invariably on every fast day. ’ 

‘And d^ing these same days no other classes of animals which are in the elephant 
park and the preserves of the fishermen must be killed. ’ 

Buhler 2 rendered this passage as : 

‘At the {Suit moon of each) of the three seasons and at tho full moon of Taisha or 
Pausha fish shall neither be killed nor sold during throe days, viz. the 14th, 15th, and 
the first of the following fortnight, nor corxstantly on each fast day. ’ 

According to Buhler : 

'‘OMturmdst is the full moon of each term of season of four months (summer, rains 
and winter) and it is not possible to decide with certainty which full moons arc meant. 
They may be those of Phalguna, Asha<Jha and Karttika or those of Chaitra, Sravai^a, 
and Marga^irsha.’ 

‘ The fourth full moon, which our passage mentions, is that of Taisha or Pausha 
(Dec. -Jan.).’ 


According to Barua (p, 367): - 

‘Anoka’s expression tlsu ohdtuihmda^su cannot but mean the three full moon days 
that occurred in Ashadha, Karttika, and PhSlgun^, at the end of the three four-monthly 
seasons and were observed in the Middle Country as holidays. ’ 

I have given a great deal of thought to the above translations and 
commentaries and have tried to equate them against our present-day 
knowledge of the fisheries of our rivers; but I cannot make any sense unless 
tlsu chdtummdslsu is translated as the third Chdturmdsl and not as three 
Chdturmdszs as is evident from the plural number of both the words. It is 
not a scribe’s mistake as in all the six Pillars the same words ave repeated. 
In connection with Asoka’s Inscriptions, Barua (Pt. II, p. 97, 1941) observed 
that 

‘Provided that the rhythm is maintained, the cadences are right, the sounds ar© 
sweet and appropriate in rhyming, and the caesuras come spontaneously, it is immaterial 
whether certain rules of number and gender are obeyed or infringed. ’ 

\ believe tlsu cMtummdslsu is also a case of the infringement of rules 
of number and in view of what t aid going to state below, it should be taken 
to mean the third Chdturmdsl. Some support is lent to th^s view by Barua 
himself (p. 371), for he observes that 

‘Regarding these prohibitions, it is curious to note that they follow the lines laid 
down by Kautilyk (XIII, 5) : “the king (in a conquered territory) should prohibit the 
slaughter of animals for half a month during the periods of Ghdturmdsya (from July to 
September), for four nights on the full moon days, and for a night to mark the date 
of his birth, or celebrate the anniversary of his conquest. He should also prohibit the 
slaughter of females and young ones as well as castration ” 

In explaining cJidtUTfimdsiye chdtummdsi-paJchdyef Barua (p. 373) 
observes that 

‘In the third context the expression, ^su chdtUThmdslsu (a 7th case, plural) (is 
substituted) by chdtummdsiye (a first, second, or fourth case singular). Even as a fourth 


1 Hultzsch, B. — ‘Inscriptions of Asoka’ in Corpus inserwtiomem Ind^carw 
p. 128 (1925). 

2 Buhler, G . — Epigraphia Indica, II, pp. 258-9 (1894). 
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case '’singular, chdtummaMye means the continuance of the full moon of a four-monthijr 
season, may be a particular season, say, the rainy. As a first or second case singular, 
chdturmdsiye may be equated with the Sk. chaturmdsyah or chdturmdsyam^ “ during the- 
period of the chdturmdsya (July—Sept.)”,’ 

According to Barua (p. 371), ^The fish and other creatures got relief 
for not less than seventy- two days in the year, calculated at the rate of 
3 days in every lunar half-month, viz. the first, the eighth, and the full 
or new moon. The three Chdtwrmdsi and Taisha full moon days are all 
included in the list of full moon days throughout the year. ’ 

Dr. B. C. Law has very kindly informed me that 'Asoka followed the 
popular Brahmanical practice which held the four days of the changes 
of the moon as sacred Sabbath days. The Jains and Buddhists also followed 
this practice. In fixing uposatha days they adopted Brahmanical usages 

If my contention is correct that the catching of fish was prohibited 
during the third Ohdturmdal on the 14th and 15th day of the moon and the 
first day after the full moon, then the close periods are based on a remarkable 
insight into the breeding habits of the common food fishes of the fresh 
waters of IncBa. The most important groups of fishes are the Carps, such 
as Catla (Cdtla catla), Bohita (Laheo rohita), Mrigal (Cirrhima mrigala), 
Calbaus {Laheo calbasu), etc.; Cat-fishes, such as Boal {Wallago attu), Silond 
{Silonia silondia)'. Pangas {Pangasius pangasius), Vacha {Eutropiichthys 
vacha), etc., and the Hilsa {Hilsa ilisha). All these fishes breed in the rainy 
season when the rivers are flooded. Usually the heavy breeding occurs during 
July and August but, depending on the early or late rains, the breeding 
may start in June or may last up to September also. One further thing 
which has come to light in recent years, though it has not yet been firmly 
established, is that the breeding is influenced by the phases of the moon 
or in other words there is a lunar periodicity in the reproduction of the 
principal freshwater fishes of India. The principal fishery of Hilsa, for 
instance, is round about the full moon and the new moon periods and the 
breeding of Carps, so far recorded or observed, has also been round about 
the same periods and the eighth day. 

Let us consider the information regarding the breeding of Carps first, 
bearing in mind that heavy rainfall in Chittagong starts in April and not 
in June- July as in the Gangetic Plain. 


Luetab Pbbiodicity in the Spawning op Indian Carps 


Majumdar while describing the spawning grounds of Carps in the 
District of Chittagong, observed that ‘the spawning day generally falls 
within three d^ys prior to or after the full moon or the new moon day 
during the months of April to July. ’ My own observations for the Chitta- 
gong area are as follows : — 


1945— 

12th April 

10th May 
26th May 
10th June 


Seven days after full moon and the same period 
before new moon. 

One day before new moon. 

One day before full moon. 

New moon day. 


1 MajUmdar, 0. H. — Spawning Groxinds and Hatcheries in the District of Chitta- 
>ng, Bengal. Sci. and OuU,, pp. 7S5— 739 (1940). 
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1946— 

1st April 
30th April . 
17th May . 
10th to 
12th June 


Eight days after new moon. 
One day before new moon. 
One day after full moon. 

Eull moon- 13th June. 


1947— 

23rd April , Two days after new moon. 

23rd May . Three days after new moon. 

Dr. Nazir AJimad ^ has already referred to these dates of spawning. 

The data for the Gangetic Plain are few but it was noted that in 1946 
the fish bred on the 14th July, full moon day, and on the 30th September, 
5 days after new moon. 

In considering the above data, two factors of error may be borne in 
mind. Firstly, the data were supplied to me by the District Fishery 
Officers who had no idea of the object for which the information was 
collected. As they in turn depended on fishermen for information there 
was probably a time-lag between the day of actual breeding and the day 
information was received and transmitted to the Head Office at Calcutta. 
The second factor is the weather conditions prevailing during the breeding 
period. Such weather conditions as thunderstorms, lack of floods, heavy 
rains, cloudy days, etc., etc., are known to influence spawning. 

It is not to be presumed from the above that Carps bred only on the 
days specified above. Probably they breed throughout the rainy season 
but spawning is intensified during the full moon and new moon periods 
and on the Ashtami days. 


Lxjnab Pjebiodicity in the Spawning op Hilsa 

In the case of Hilsa, Majumdar^ stated that in the Sundarbans the 
fishing is done during the neaptide periods. Prashad, Hora, and Nair® 
reported that on the Balasore Coast Hilsa fishing is done frdm the 11th 
day of the moon till to the 3rd day after the full moon and then from the 
11th day after the full moon to a day or two after the new moon. A similar 
periodicity in the fishing for Hilsa has been observed in the Narbada River 
by Dr. C. V. Kulkarni of the Bombay Fisheries Department. He obtained 
fertilized eggs in plankton collecting on August 22, 1949, the fourteenth 
day of the moon. 

The above data, inadequate as they undoubtedly are, indicate very 
clearly that (i) there is a lunar rhythm or periodicity in the breeding of the 
principal food fishes of Indian fresh waters and (ii) whereas new^moon and 
full-mopn periods are most favourable for the spawning of the Carps and 
Hilsa, the eighth day after the full moon or new moon is also significant 
in the spawning of the Carps. If these inadequate data are now read with 
the injunctions contained in the Pillar Edict V, one must wonder at the 


1 Ahmad, Nazir — ^Methods of collection and hatching of Carp ova in Chittagong 
with some suggestions for their improvement. Joum. Bombay Nat, Hist, See., XL VII, 
p. 595 (1948). 

2 iCajumdar, C. H. — ‘Foreshore Fishing in the Eastern Part of the Bay of Bengal. 

,Sci. and Cult,, V, pp. 219-221 (1938), ^ 

2 Prashad, B., Hora, S. L., and Hair, K. K. — Observations on the Seaward Higra- 
wtion of Hilsa ilisha (Hamilton). Use, Ind, Mus,, XLI, pp. 409—418 (1940), 
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accuracy and deep insight our ancestors had regarding the fisheries in India, 
particularly of the Gangetic Plain. 


Scientific Analysis of Asoka's Laws 

f fi established that Asoka’s injunctions regarding the catching 

oi nsh are based on true scientific principles, let us now examine these laws 
in greater details. Asoka’s law was that — 

1. No fish should be caught on the Idth and 16th day of the moon 

and the first day after the full moon during the period of the 
3rd Chaturrnasi 1 {&rdva'^a, July- August; BMdra, August- 
September; AMna, September-October, and KdrtiJca, Octobev- 
November) = 12 days. 

2. No fish should be caught on the 14th and 15th day of the moon 

and the 1st day after the full moon of the month of Pausha 
(December- January) = 3 days. 

3. No fish should be caught on the fast days — Amdvasyd or the day 

before new moon and the Ashfaml or the eighth day during 
every fortnightly period of the moon = 12+24 = 36 days. 

4. No tank fish (animals in the preserves of fishermen) should be 

taken during the above-noted days. 

The total number of fish-prohibition days enjoined by Asoka would 
thus appear to be 61 unless there were other fast days besides the ones I 
have referred to above. Barua has counted 72 at the rate of 3 days in 
^eiy half lumr month, the first, the eighth, and the full or new moon day. 
This is a point on which further co-ordinated research is necessary by 
Orientalists and Fishery Biologists. According to Dr. B. C. Law, Asoka 
prohibited the killing and sale of fish for 24 +32 = 66 days. 

Full moon periods in -relation to Fishery Conservation 

The first injunction is not to catch fish during the 14th, 15th and 
full moon days falling during the period commencing from the middle of 
July to the middle of November, The peak breeding, period of India’s 
principal f^d fishes is July, August, and September but Asoka’s prohibition 
period extAds up to the middle of November. This extended period is 
also scientifically logical, because after breeding in shallow areas or up- 
river the spent fish fall back to their normal habitats in deeper waters or 
in the case of Hilsa to the estuaries and the sea. The young also move 
down to safer habitats after the rains are over and the flooded areas begin 
to contract. The young and the weakened spent fishes need protection 
and it is indeed remarkable that even this was thought of in the remote 
ancient age. It is perhaps significant to note here that m Bengal Hindus 
generally do not take Hilsa after the Durga Pooja (sometime in October) 
to the Saralswati Pooja (towards the Sd ofJanuary). 

There is another ^eat virtue in this law in so far as prohibition is 
restricted only to certain specified days and not to the entire season. The 
fecundity of Carps and Hilsa is well known, for a pair of spawners, under 
favourable conditions, can produce millions of young. So nearly 6 days 
restriction during each spawning month is ample for the conservation of 


1 Though at present the Hindu New Year begins in VaUdhha about the middle 
of April, in ancient times the year commenced in Agrahaya/tiba about the middle of 
^^^ovember. It is on this basis that the third Chaturmasi of the year will comprise the 
months of BTiddra^ Advina, and Kdrtika, 
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the fisheries, and does not interfere with the trade or the occupation of 
fishermen to any very great extent* ^ - 

The significance of the second law whereby catching of fish is prohibited 
on the 14th and 15th day of the inoon and the 1st day after the full moon 
besides the fast days of the month of Pausha (December- January) is not 
quite clear to me. This may be meant to protect the fishes during the 
height of the cold season, when the fish, particularly in the northern parts 
of the Gangetic Plain, are benumbed and lose much of their vitality and can 
sometimes be caught with hands. However, this point needs further 
investigation. 

Fast bays in eelation to Fishbey Consbbvation 

As regards prohibition on all fast days, there are many virtues in this 
injunction. Firstly, the trade will not be affected to any very great extent 
and fishermen themselves will be able to observe fasts. Secondly, besides 
the principal food fishes there are other varieties which do not breed during 
the rainy season but at other times of the year. Thirdly, by spreading 
prohibition in driblets over the whole of the year greater respect for law is 
assured and no hardship could be felt by the public. 

It may be worthwhile to record here that the principal food-fishes 
of the Gangetic estuaries, such as Mullets, Prawns, Bhetki, etc,, breed in 
March and April and the salt-water Bheries take in water containing the 
eggs and young-ones of these species during the spring tides of the new 
moon and full moon periods for stocking purposes. For' further detaUi^ 
reference may be made to the first Fishery Development Bulletm of the 
Government of Bengal by Hora and Nair published ifi 1943. 

Pbohibition on Tank Fishing in eebation to Fishbey Coni^eevation 

The fourth law by which tank fishing is prohibited is perhaps the most 
ingenious of all, for it has nothing to do with the spawning of fishes. The 
Indian Carps and Hilsa do not breed in tanks and in spite of many efforts 
by different Governnaents in the recent past they have not been induced 
to breed in confined impounded areas. As the tank fishes are the same as 
are found in rivers, it would h^ve been difficult to control theii|pale and at 
the same time prohibit the catching of fish in the rivers. Itws^as indeed 
very wise, therefore, to prohibit' the catching of all fish for the control 
of marketing. 

Evolution ob Fishbey Laws in Ancient Inma 

How the ancient Hindus came to frame such complicated laws in such 
a pleasant manner arid how they came to the views embodied in the laws 
will perhaps remain obscure for a long time to come till science and oriental 
knowledge are brought together in a very close and intimate collaboration. 
There is some indication that Asoka’s Pillar Edict V records an advancement 
of knowledge over what Kau^ilya had recommended in his Arthaimtra 
about 25 to 50 years earlier. He had recommended that the king should 
prohibit the slaughter of animals for half a month during- the periods of 
CMtmmdsya (from July to September), for four nights on the full moon 
days, and for a night to mark the date^ pf his birth, or celebrate the anni- 
versary of his conquest. It will be obvious from what ha^ been stated 
regarding the scientific basis of Asoka’s laws that they are . more jjferfect, 
humane, just, and easy to comply with. \ ’ s. 
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msheKy legislation in asoea’s pillar edict V 

Presbnt-day. Fishery Legislation in India 

The conservation method usually adopted are: — 

1. Pesiriction of mesh of nets and other approved method of 

oapturel 

2. Prohibition of wholesale destruction by poisoning or dynamiting, 

etc. 

3. Prohibition of capture of brood fish and young ones. 

4. Closure of sections of rivers to serve as sanctuaries throughout 

the year. 

I am more familiar with the fisheries of Bengal than with that of any 
other part of India, so I shall give some of the fishery legislation in this part 
of the Gangetic Plain. 

In reserved and protected forests rules made under the appropriate 
sections of the Forest Act prohibit poisoning of any river or other water, 
killing fish by explosives, damming or bailing water and use of any fixed 
engine, such as net, cage, trap or other contrivance to catch fish. 

For other areas, the Indian Fisheries Act IV of 1897 forbids and penalizes 
the use of explosives or poison to kill fish in any waters including the sea 
within one marine league of the coast. It further gives power to government 
to make rules for regulating the construction and use, in waters which are 
not private waters, of fixed engines and weirs, aiid the dimensions of nets 
together with modes of using them. Fishii^g in any specified waters may 
also be prohibited for a period not exceeding two years. 

The Private Fisheries Protection Act (Bengal Act II of 1899) penalizes 
catching or destruction of fish, without permission of the person who owns 
the right of fishing, by 'fixed engine’ or 'any matter’. This act, it seems, 
is designed more for prevention of theft of fish from private fisheries than 
for the conservation of fish therein. 

It will be seen that the existing legal provisions for the protection of 
fish and conservation of fisheries are defective and for want of any machinery 
for enforcing them they are almost a dead letter. There is no provision 
against selling or buying or offering for sal© and this practically nullifies 
all protective measures. To remedy this defect the Imperial (now Indian) 
Council of Agricultural Besearch discussed the subject of Conservation of 
Inland Fisheries by Legislation’ in 1944 and two or three subsequent years 
and even collected views of all the Provincial and State Governments but 
no finality was reached and the matter now rests in the archives of the 
Indian Council of Agricultural Besearch. 

CONOI^USIONS AND SUGGESTIONS 

A comparison between the present-day laws and those promulgated 
by As oka will show the following important dijBferences : — 

1. Asoka’s laws were very simple, applicable throughout his king- 
dom, and the prohibition periods were evenly spread over the 
whole of the year thus entailing no hardship either on the 
consumers or on fishermen. The present-day laws are 
complicated, piecemeal in application and through total 
prohibition during certain seasons inflict many hardships 
both on the consumers and fishermen. 

^2. Asoka prohibited the sale of fish, even from tanks, on certain 
y days and, therefore, the enforcement of his laws was very 

^ easy. In the existing laws, for securing conviction fqr a 
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wrong deed, unless caught red-handed with reliable witnesses 
round about, much time has to be wasted as the procedure 
is very cumbersome. 

3. Asoka’s laws were based on the proper understanding of the 
migratory and spawning movements of the principal food- 
fishes of India, whereas the present laws are based on pre- 
sumptions, and scientific data are now being collected to 
improve upon them. 

On a very careful consideration of the whole matter, I feel that the 
Indian Union cannot, under the present circumstances, think of any better 
legislative measures for the conservation of its inland fisheries than to enact 
the laws promulgated by the good king Asoka in 246 B.O. We would thereby 
build up the economy of India on ancient skill, which is our heritage, but 
would not overlook to enlarge this knowledge by a scientific understanding. 
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Some Impressions of the United Nations 
Scientific Conference on the Conservation and 
Utilization of Resources 

m- 

Sunder Lal Hora 

( Zoological Surz^ey of India, Calcutta. ) < 

It is not my intention to speak today on any aspect of fisheries 
development in India, for my views are fairly well known already. 
With regard to fish supplies in Western Bengal, attention is invited to 
my very recent article entitled ‘Tisheries Resources of Western Bengal 
and their Utilization'’ published in Science and Culture, 15 , 176-180, 
JSTovember, 1949. I wish, however, to say that ,my 
recent visit to the U.S.A. has strengthened my belief that for any 
immediate increase in fish supplies ''it is necessary to carry out a large 
^number of smaller, less ambitious, but economically sound projects 
which will in the aggregate increase production considerably'^ 1 
wish also to reiterate that a lasting and nation-wide development of 
fisheries must be a slow and gradual process of the evolutionary type 
and any hurried spectacular measures are bound to fail. The pace 
of development will largely depend on the training and experience of 
the personnel actually engaged in the fishing industry or its betterment 
from a purely administrative point of view. This naturally would 
lead to a consideration of the inter-relationship between the quantity 
and variety of food to be produced and the producers' socio-economic 
condition and the tastes and likings of the consumers. We have 
hitherto ignored these fundamental considerations and have worked 
our programmes according to western ideas and to our own likes and 
:dislikes, without regard to the peasant economy in India and the 
iancient genius of our people. It is np wonder that our best paper 
programmes have not yielded any statis factory results. The problems 
of food production are peoples' problems and can, therefore, be best 
.tackled among the people in the field and not round a secretariat table.. 

Increasing population is a bogey raised to hide our inefficiency in 
conserving and properly utilizing our natural resources. It was the 
opinion of some at the United Nations Scientific Conference that the 
world as a whole is capable of supporting almost double or three times 
the existing population if the nations pooled their resources and 
worked them out properly for the good of the people as a whole. The 
‘ iificr^.sing population is, therefore, a challenge to lnumanity to put its 
house in order or to perish. 
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It was a great surprise for me to learn that not very long ago, 
about 30 to 40 years, the agriculturists in the U.S.A. were contemptu- 
ously called ''Hay-Seeds’' and the fishermen by a still worse name. 
The present position is that an agriculturist is envied by every one 
and the income and standard of living of an average Pacific Fisherman 
is superior to the university teachers. The fisherman calls for research 
himself and is prepared to pay for it, for he knows that increased food 
production? is not only good for the people but it brings him more 
money for a still better standard of living. It is my considered 
opinion, based on discussions with eminent fisheries development 
authorities in the U.S-A., that the first^ and foremost requisite fo r 
i ncrease dfi sh supplies in India is to deaT w t he bac^aij fisluhg 
commun ity most sympathetically and rais e Their so cioeconom ic stan- 
da.rd. If we had paid attention to this aspect right from I9427when the 
Fisheries Directorate was re-established in Bengal we would not have 
complained of shortage of fish supplies today but may have been think- 
ing of export markets. 

There is a Punjabi saying Which when freely translated would read 
as: Listen my friends, among the occupations most suitable for man, 
agriculture is the most superior, next comes trade and commerce 
(business) and the worst of all is service of any kind. This shows 
the great value that was attached to the agricultural labour in the 
past. In the present circumstances, it seems to me most appropriate 
that the nation Should assign a very high social status to the producers 
of food. This will check the exodus from the land to urban areas 
and may evemkad the educated people to go back to their lands. Some 
so cio-economic research is called for to achieve these results bu t once 
tile dignity of labour is recognised the battle for food will be won in no 


In discussing measures for fishery development in an informal 
meeting, the representatives of the Fisheries Section of the United 
Nations Scientific Conference realized that the foremost need in any 
programme of increased production was Consumer Research. How 
true this is will be clear from the Report of Herriiig Meeting held in 
the Hague, Netherlands, from 29 August to 2 September 1949 under 
the auspices of the F.A.O. It was felt at this meeting that with the 
application of recently discovered innovations, such as the echo-sounding, 
midwater trawl, radio-telephone, aeroplane tracing of herring, pumps 
for discharging fish from gear and from vessels, the production was 
bound to increase but the marketing of increased production was the 
greatest obstacle at present It was suggested in this connection that 
'Hhe hitherto wnexplored possibilities of opening up new markets in' 
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Asia and Africa^ by the processing of herring in a form acceptable to 
the people of these continents , is a challenge to the industry. Attempts 
to introduce traditional European herring cures into Asia and Africa 
arc not likely to have much succcs'^s, hut a study of the tastes and 
processing methods for fish in Asiatic and African countries may 
provide a clue for a process that could be applied to herring and make 
it saleable in those countries/^ 

Consumer Research in food industries is very important, for 
sometimes consumer tastes change iri-espective of price. This imposes 
on the industry the need to study the reasons for lliese changes in 
consumer habits, and the need to devise new and more acceptable forms 
in which to market their products. I am personally aware with regard 
to at least one small catfish of Bengal, Nuna Tcngra (Aoria g%dio) , 
where the consumer habits changed during the last war. This fish 
was considered of inferior quality in the Calcutta mai'kets by the 
middle-class people but duidng the War, when Carp and other larger 
varieties became expensive owing to the Military demand, they took to 
eating this fish and found that it makes excellent curry on account of 
plenty of oil in its body tissues. Now this species fetches almost the 
same price as larger varieties of Carps and Catfishes and a big market 
for this species has developed. If consumer tastes could ^be developed 
for other smaller varieties of fish, which are at presen^^' uneconomical 
to catch and market, there will be abundant supplies and the prices will 
come down greatly. I have seen in the Sundarbans fitshermcn throw- 
away large quantities of smaller fishes, for lack of any market for 
them. It seems necessary, therefore, that, for the increased market- 
able production of fish, consumer research is of paramount importance 
but, unfortunately, this has not been attempted in India as yet. 

Another reason why food production is not making headway in 
India became clear to me when I was attending the Pacific Tuna 
Fisheries Conference at San Pedro on October lo, 1949. The pro- 
grammes submitted by different scientists were fully criticised in a give 
and take spirit but no bitterness among persons resulted therefrom. 
In India on the other hand proper discussion of any programme is 
out of the question as any adverse remarks are invariably imputed to 
some personal grudge or motive. 3 t is often painful to hear that a 
certain well informed person did not dare to express his views in a 
meeting though, according to his honest belief, a wrong decision was 
being taken. Unless the present-clay fascism from such meetings is 
•‘excluded, one is apt to regard Annandale’s dictum that the wisdom of 
a Committee is less than that of the least intelligent member of the Com- 
mittee as perfectly justified. In the same meeting, it was freely men- 
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tioned that any improvement in catching methods should be economical 
as compared with the existing practices, and for this reason present-day 
catches and their costs should be borne in mind constantly. This is 
a very healthy outlook and should be borne in atl development plans in 
India. Having paid considerable attention to the measures adopted 
in the West for food production, 1 feel that it wifi be ruinous for us 
to imitate those practices because they are not applicable to the peasant 
economy in India, to the social structure of the Society and to the 
traditional knowledge we have acquired through centuries of experience. 
Has any one investigated against the Socio-Kconomic Background of 
the peasantry in India whether the methods and technology perfected in 
advanced countries are applicable to the so-called under-develojoed 
countries ? I am afraid, not. Our peasants may be illiterate but are, 
by no means ignorant; they may be ^conservative but not without 
reason ; they may be superstitious but not without experience of natural 
phenomenon. I have personally found the fishermen full of knowledge 
but unfortunately the society gives them no chance. We do not blame 
any individuals,, the whole structure of the Society requires reconstruc- 
tion. Here again is a challenge to the men of social sciences. Sum- 
marising the views of the Fish Section of the U. N* Scientific Con- 
ference on the cultivation of fresh and brackish water fish in Warru 
climates, Mr, Michael Graham of the U.K. stated: 

'^Here there is room for very great expansion. what is 

more, it is almost on the door-step of many millions of 
j people in tropical countries who arc at present protein- 
starved. In some areas, such as the rice country, they 
can hardly hope ever to obtain flesh because the land is 
all taken up for rice. The greatest skill iri this art of 
pond culture lies traditionally in China, secondly in the 
continent of India, and the first aim is to spi'cad 
methods round the world, with suitable local modifications. 
We should build on what we have. But new possi- 
bilities, such as the greater use of the various species of 
the. fish called Tilupia, were also mentioned. dt was 
the manifest opinion of the meeting on August 24 that 
the p<fssibilities for human betterment, by the increased 
tropical pond-culture, could hardly be exag^gerated. At 
the same time we realised that success would depend on 
human cimning and tact in dealing with all the varieties 
of ponds and lakes and lagoons and water courses- Our, 
skill must be no less subtle, though more scientific, than 
the traditional fine discrimination of the Chinese masters 
of the art. 



OF RESOURCES 


IVe should huild on ancient skill but spread by scientific 
understanding**. 

No other method of approach in the under-developed countries can 
be effective or ever lasting. 

The United Nations Scientific Conference was debari'ed by the 
tcx'ms of its I'eferencc to pass any resolutions and its main objective 
was to facilitate the exchange of views among scientists of various 
countries. In the concluding phases of the Conference, it was more 
and 3 iiorc realized that in the development of natural resources it was 
necessary to pay more attention to man, for he was the greatest natural 
resource of the world. This view found expression in Resolution No: l 
of the Inteimational Technical Conference on the Protection of Natui'c 
which was held from the 22nd to the 29th August 1949 at Lake Success 
under the auspices of UNESCO. The resolution is worth quoting in 
its entirety as it applies equally well to the subject of our Symposium 
today — Food and People. 

International Technical Conference on the Protection of Nature* 

Resolution No. i. 

Whereas: The United Nations and its Specialized Agencies are 
studying programmes of technical assistance for under-developed coun- 
tries, which progi'ammes to be effective require . the application of 
hpman ecological principles,-, ecology being understood in its widest 
sense to include all human relationships — individuals and groups — with 
the problems discussed, it is essential that existing information should 
be collected and new studies that are urgently needed should be initiated, 
and 

Whereas: It is recognized that one of the first and greatest res- 
ponsibilities of the United Nations and its Specialized Agencies con- 
ceited with the use of resources, and of the International Union fer the 
Protection of Nature, is to increase knowledge of human ecology, and 
to assure its application on a scientific basis, and 

Whereas: This Conference recognizes the necessity of close and 
continuous integration of all programme and methods for the study of 
human ecology, 

Therefore this Conference resolves: That the International Union 
for the Protection of Nature recommend to the above-mentioned bodies 
the promotion of studies of suitable areas as a step towards the deve- 
lopment of an adequate methodology for investigation of human 
logy, and 
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Further resolves: That such studies be conducted along* the fox- 
lowing lines : 

1. One or moi'e ecological areas shall be selected for thoi'ough- 

going study, including* the human factors in the situation. 

2. These ecological areas should be selected so that they 

shall be: 

(a) Practicable units for a simple, integrated programme, 

small enough to pex-mit complete studies, and large 
enough to provide signiheant results, 

(b) Distributed through representative biogeographic areas. 

3. Each area shall be treated as a total dynamic ecological 

situation, including all possible factors such as soil, water, 
food, climate, plants, animals and the people concerned, 
with special emphasis on their interrelationships. 

4. These studies shall be made by teams of scientists trained in 

ecological methods. This multi-discipline and inter- dis- 
cipline approach is to include the methods of the physical 
and biological sciences together with those of human 
ecology, medicine, sociology, anthropology, genetics, eco- 
nomics and psychology. 

5. These studies should be concerned not only with the amas- 

sing of data and the interpretation of the ecological situa- 
tions under study, but also with the development and 
recording of the methodology used, including the logic, 
concepts, methods, procedures, techniques, and 'hnven- 
tions” physical, biological, and social. 

6. The findings of these studies, both in fact and in method, 

will assist in the orientation and integration of all the 
different disciplines applied in the studies. 

7. The results of these studies should be published and made 

available to specialist: Also, popular versions of the sig- 
nificant results should be made available in several lan- 
guages to the general public. 

Those of us, who have worked in the field and among the people, 
have realized that for any programme of food production a thoroughly 
reliable and efficient extension service is far more important than 
multitudes of Research Stations and Organizations. It is not only that 
Food is essential for People but properly informed people are also 
equally essential for Food Production. Let us, therefore, bring the 
problems of Food and People together and consider them simulta- 
jieously. 




[ Reprinted from the Journal of Scientific & Industrial Research, 1950, V. 9A, No, S, pp. 143-145] 


Food & People — Development of Fisheries. 


A lasting and nationwide develop- 
ment of fisheries must be a slow and 
gradual process of the evolutionary 
type, and any hurried . spectacular 
measures are bound to fail. The pace of 
development will largely depend on the 
training and experience , of the personnel 
actually engaged in the fishing industry or 
its betterment from a purely administrative 
point of view. This naturally would lead 
to a consideration of the interrelationship 
between the quantity of variety of food to 
be produced, the producers’ socio-economic 
conditions and the tastes and likings of the 
consumers. We have hitherto ignored these 
fundamental considerations and have worked 
our programmes according to western ideas 
and to our own likes and dislikes without 
regard to the peasant economy in India and 
the ancient genius of our people. The 
problems of food production are peoples’ 
problems, and can, therefore, be best tackled 
among the people in the field. 

It was a great surprise for me to learn 
that not very long ago, about 30 to 40 years, 
the agriculturists in the U.S.A. were con- 
temptuously called Hay-seeds ” and the 
fishermen by a still worse name. The 
present position is that an agriculturist is 
envied by every one and ’ the income and 
standard of living of an average Pacific 
fisherman is superior to the university 
teacher’s. The fisherman calls for research 
himself arid is prepared to pay for it, for he 
knows that increased food production is not 
only good for the people but it brings him. 
more money for a still better standard of 
living. It is my considered opinion, based/ 
on discussions with eminent fisheries auth^ 
orities in the U.S.A. , that the first and fore- 
most re quisite f orJacreased fish supplies in 
Ind ia is to deal with the backward fishing 


com munity most sympatlietically and rai se 
ifs sociQ-econoimc standard If we had 
paid attention to this aspect right from 
1942, when the Fisheries Directorate was re- 
established in Bengal, we would not have com- 
plained of shortage of fish supplies but today 
may have been thinking of export markets. 

There is a Punjabi saying whicli when,, 
freely translated would read as : Listen myj 
friends, among the occupations most suitable’; 
for man, agriculture is the most superior., 
next comes trade and commerce ( business ), 
and the worst of all is service of any Mitdy 
This shows the great value that was attached * 
to the agricultural labour in the past. In. 
the present circumstances, it seems to mte 
most appropriate that the nation should 
assign a very high social status to the pto^^ 
ducers of food. This will check the exodu^ 
from the land to urban areas and may Sveiu 
lead the educated people to go back to their 
lands. Some socio-economic researchA^^is 
called for to achieve these results but oni 
the dignity of labour is recognized the batt 
for food will be won in no time. 

Consumer Research Essential 

In discussing measures for fishery develops 
ment in an informal meeting, the represen- 
tatives of the Fisheries Section of the United^ 
Nations Scientific Conference realized that ’ 
the foremost' need in any programme of 
increased production was consumer^ research, 
How .true this is will be clear fronif tfebi 
Report of the Herring Meeting held .ifi 
the Hague { Netherlands ), from 29th Augusi^^; 
to 2nd September 1949, under the auspices V 
of the F.A.O. It was felt at this meeting 
that with the application of recently dis- ' 
covered innovations such as the* echo-, 
sounder, midwater trawl, radio-telephone^iJ' 
aeroplane tracing of herring,- pumps iot: 


From a contribution by Dr. Sunder Lai Hora to the symposium on “ Food Sc People ofganizedj^ 
by the Botanical Society of India. The paper in its original form -will be published in the Journal of the 



..FOOD & PEOPLE — DEVELOPMENT OF FISHEKIES 


discharging fish from gear and from vessels, 
the production was bound to increase, but the 
marketing of increased production was the 
greatest obstacle at present. It was suggested 
in this connection that ‘'the hitherto unexplor- 
ed possibilities of opening up new markets in 
Asia and Africa, by the processing of herring in 
a f6rm acceptable to the people of these con- 
-sitinents, is a challenge to the industry. At- 
' tempts to introduce traditional European her- 
ring cures into Asia and Africa are not likely to 
have much success, but a study of the tastes 
and processing methods for fish in Asian and 
African countries may provide a clue for a 
, process that could be applied to herring and 
make it salable in those countries.’' 

Consumer research in food industries is 
very important, for sometimes consumer 
tastes change irrespective of price. This 
imposes on the industry the need to study 
. the reasons for these changes in consumer 
habits, and the need* to devise new and more 
acceptable forms in which to market their 
I products. I am aware of at least one small 
^ catfish of Bengal, Nuna tengm ( Aoria 
gulio), in which case the consumer habits 
changed during the last war. This fish 
was considered inferior in the Calcutta 
markets, by the middle-class people but 
during the war, when carp and other larger 
' varieties became expensive owing to military 
requirements^ the people took to eating this 
fish and found that it made excellent curry 
, on account of the abundant oil in its body 
'tissues. Now this species fetches almost 
the same price as the larger varieties of carps 
and catfishes and a big market for this 
species has developed. If consumer tastes 
could be developed for other smaller varieties 
of fish which are at present uneconomical to 
catch and market, supplies will be abundant 
and prices will fall appreciably, I have seen 
in the Sundarbans fishermen throwing away 
large quantities of smaller fishes for lack of 
any market for them. It seems necessary, 
therefore, that dor the increased marketable 
production of fish, consumer research is of 
.paramount importance but, unfortunately, 
this has not as yet been attempted in India. 

Build on Ancient Skill 

• ^ Another reason why food production is not 
rqaking headway in India became .clear to 
me when I was attending the Pacific Tuna 
Fisheries Conference at San Pedro on 
|iOth October 1949, It was freely mentioned 


that any improvement in catching methods 
should be economical as compared with the 
existing practices, and for this reason present- 
day catches and their costs should be borne 
in mind constantly. This is a very healthy 
outlook and should be borne in all develop- 
ment plans in India. Having paid consider- 
able attention to the measures adopted in 
the west for food production, I feel that it 
will be niinous for us to imitate those prac- 
tices because they are not applicable to the 
peasant economy in India, to the social 
structure of the society, and to the tradi- 
tional knowledge we have acquired through 
centuries of experience. Has any one in- 
vestigated against the socio-economic back- 
ground of the peasantry in India whether 
the method and technology perfected in 
advanced countries are applicable to the so- 
called under-developed countries? I am 
afraid, not. Our peasants may be illiterate 
but are by no means ignorant ; they may be 
conservative but not without reason ; they 
may be superstitious but not without ex- 
perience of natural phenomena. I have per- 
sonally found the fishermen full of knowledge 
but unfortunately the society gives them no 
chance. We do not blame any individuals, 
the whole structure of the society requires 
reconstruction. Here again is a challenge to 
the men of social sciences. Summarizing the 
views of the Fish Section of the U.N. Scientific 
Conference on the. cultivation of fresh and 
brackish water fish in warm climates, Mr. 
Michael Graham of the U.K. stated : 

“ Here there is room for very great 
expansion. And what is more, it is almost 
on the door-step of many millions of people 
in tropical countries who are at present 
protein-starved. In some areas, such as 
the rice country, they can hardly hope ever 
to obtain flesh because the land is all taken 
up for rice. The greatest skill in this art of 
pond-culture lies traditionally in China, 
secondly in the continent of India, and the 
first aim is to spread their methods round 
the world, with suitable local modifications. 
We should build on what we have. But 
new possibilities, such as the greater use of 
the various species of the fish called Tilapia, 
were also mentioned. It was the manifest 
opinion of the meeting on August 24 that the 
possibilities for human betterment, by the 
increase of tropical pond-culture, could 
hardly be exaggerated. At the same time 
we realized that success would depend '»n 
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human cunning and tact in dealing with all 
the varieties of ponds and lakes and lagoons 
and water courses. Our skill must be no 
less subtle, though more scientific, than the 
traditional fine discrimination of the Chinese 
masters of the art. We should build on 
ancient skill but spread by scientific under- 
standing."' No other method of approach 
in the under-developed countries can be 
effective or everlasting. 

Man, the Greatest National Resource 

The United Nations Scientific Conference 
was debarred by the terms of its reference 
to pass any resolutions, and its main ob- 
jective was to facilitate the exchange of 
views among scientists of various countries. 
In the concluding phases of the Conference, 
it was more and more realized that in the 
development of natural resources it was 
necessary to pay more attention to man, for 
he was the greatest natural resource. This 
view found expression in Resolution No. 1 of 
the International Technical Conference on 
the Protection of Naturd which was held from 
the 22nd to the 29th August at Lake Success 
under the auspices of UNESCO. The resolu- 
tion is worth quoting in its entirety. 

“ Whereas the United Nations and its 
Specialized Agencies are studying pro- 
grammes of technical assistance for under- 
developed countries, which programmes, to 
be effective, require the application of human 
ecological principles, ecology being under- 
stood in its widest senSe to include all 
human relationships — individuals and 
groups — with the problems discussed, it is 
essential that existing information should be 
collected and new studies that are urgently 
needed should be initiated and 

Whereas it is recognized that one of 
the first and greatest responsibilities of the 
United Nations and its Specialized Agencies 
concerned with the use of resources and 
of the International Union for the Protection 
of Nature, is to . increase knowledge ' of 
human ecology, and to assure its application 
on a scientific basis, and 

“ Whereas this Conference recognizes the 
necessity of close and continuous integration 
of all programme and methods for the study 
of human ecology, 

“ Therefore this Conference resolves that 
the International Union for the Protection 
of Nature recommend to the above-men- 
tioned bodies the promotion of studies of 


suitable areas as a step towards the develop- 
ment of an adequate methodology for in- 
vestigation of human ecology, ancl 
''Further resolves that such studies be , 
conducted along the following lines : (l)'One 
or more ecological areas shall be selected for 
.thorough-going study, including the human ' 
factors in the situation ; (2) these ecological ji* 
areas should be selected so that they shall 
be : (a) practicable units for a simple, 
integrated programme, small enough to 
permit complete studies, and large enough 
to provide significant results, and (b) dis- 
tributed through representative bio-geo- 
graphic areas ; (3) each area shall be treated 
as a total dynamic ecological situation, 
including all possible factors such as soil, 
water, food, climate, plants, animals, and the 
people concerned, with special emphasis on * 
their interrelationships ; (4) these studies 
shall be made by teams of scientists trained , 
in ecological methods. This multi-discipline / 
and inter-discipline approach is to include^ 
the methods of the physical and biological, 
sciences together with > those of human eco- - 
logy, medicine, sociology, anthropology, gene-/ 
tics, economics and psychology ; (5) these 
studies should be concerned not only with 
the amassing of data and the interpretation .■ ! 
of the ecological situations u/dder study, but 
also with the development and recording ‘ 
of the methodology used, including the logic, * 
concepts, methods, procedures, techniques 
and “inventions’" — physical, biological, 
and social ; (6) the findings of these studies, 
both in fact and in method, will assist in the 
orientation and integration of all the dif-: 
ferent disciplines applied in the studies ; 

(7) the* results of these studies should be 
published and made available to specialists/ 
Also, popular versions of the significant, / 
results should be made available in several; 
languages to the general public." i 

Those of us who have worked in the field' 
and among the people have realized that for 
any programme of faod production a tho- . 
'roughly reliable and efficient extention ser- 
vice is far more important than multitudes 
of research stations and organizations. It- 
is not only that food is essential for people 
but properly informed people are also^ 
equally essential for food production. Let 
us, therefore, bring the problems of food and 
people together and consider them simul- 
taneously, ,;v 

Sunder Lal HorA 
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A NOTE ON THE SYSTEMATIC POSITION OF THE TWO GASTRO^ 
MYZONID GENERA PROTOMYZON HORA AND 
PARAPROTOMYZON PELLEGRIN AND FANG (FISHES; 
CYPRINOIDFA). 

% fivNmm IjAh Hora, D.Se., F.R.S.E., C3I.Z.S., F.KA.SM., F.NJ,, 

Bif€ct,ot\ and K* C. Jayaram, bMc., Anfiiskwl, Zoolofjical Surmy 

oj India, Imiiari Mmeuai, Calcutta, 

In liis monograpli on the Homalopteridae, Hora^ proposed a mw 
genus Pwtomyzon to aocomniodate Vaillant’s- IJomnloptera wh’feheadi 
from Mount Kina Balii, Borneo, The gomis was referred to the sub- 
family rjastromy^joninae and was characterized by the following com- 
l)ination of characters : — 

i. Gill-openings of moderate size, extending to ventral surface for 

short distance. 

ii. Absence of any rostral groove and rostral fold. 

iii. Two pairs of rostral barbels fully exposed on ventral siirfacci 

iv. Snout broad and rounded and mouth slightly arched. 

V. Eleven rays in the pelvic fin. 

Under the description of the gentis, it was noted that — 

In. general build and laoios the new genuB rcHomhle.*^ certain torrent-mhahiting 
species of NemaeMlus, but is distinguislicd from them by tlie 
of a large number of my a (22) in the jwctoral tin. It seems me probable 
that Proi 07 iiyzon may have evolved from N machlluH-ViV*^ ancestors under 
tlie influence of swift currents.” 

It is still a monotypic genus and the only material examined by ITora 
comprised of 2 large and 5 young specimens in the Paris Museum and 
these he found to be '' very soft and not in a good state of preserva- 
tion The same material was re-examined by Pellegrin and Fang"^ 
in 1935, when they described another new genus Ikimpcotoniyzon from 
Kwai-show, Eastern Szechuan. They corrected Hora's description with 
regard to the extent of the gill-openings and observed (p. 102) : 

‘“^Practically, Protoyiiifzon whUeheadi h distinetly x){>ssosRmg the gill-opening, 
although elongate, but pertaining on t he dorsal Bide of head. Hib descrip- 
tion of Protomyzon as ha.ving the gill-oi>enIng extending a short distance to 
the ventral surface is m<‘.rely based upon the injunal side of one specimen 
of ihc> two, now preserved in the Paris IMuscuin.*” 

Pellegrin and Fang were correct in their accoimt of the gill-openings 
of Protomyzon, but it must be noted tliat gill-openings in both Profomyzmh 
and Pamproto/nyzon are not as restricted as in Gastfomyzon, Though 
they are restricted to the dorsal surface, they almost extend to the base 
of the pectoral fin dorsally. If Hora had evaluated this character 
correctly for his Protouiyzon, he would have placed this genus in group 

1 Hora, S. L., 3fmi, Ind, XEI, p. :iOt> (1932) 

“ Vaillant, M. L., Novik Arch. V, p. 92 (1893). 

“ Pellegrin, J. & Fang, P, W., VI, p. 99 
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ir of liis key on page S04 along with such genera aa Fsnidogasiromyzon, 
Sewfllia, Reauforiia , N eogast.royntzoit and Gast.romyzen. iliis grou]) is 
aptly described hv Pellogriri and Fang as the Gasti'Quiyzoniun-group, 
as against the Crossostoinanian-group of the genera. A ii m m-iu, CrossostoniM, 
Vanm-anennia, Formosania, Parhoinalo'ptera, etc. Paitaprotomyzon also 
pertains to the GastromA'zonian-gronp, but it has been d istinguished from 
Pro/n„n/-<„> by tlic extf'nt of tlu^ pectoral fins (extcmliag beyond bases of 



"^rEXT-.Ft^. 1. — vit‘\v of lljody, ■with pixi'tn of liead luid l-ail in pTotomyzon 

Horn Urnd ParteprotoviyzoR Foilogrin Si 'Fan.i» Xii'ii . 
a . Protomyzon whUv/imdi (Vuinant). 
tt- jrU'H*>'jf> *" M ‘■‘'V " — . . 

Kotico thc^ .similarity in tho extant of the gill- openings in liolli and tlie dissimilarity 
in the extent of the pectoral hn in reJation to the position o^f the ptlvie lins. tSpeeml atum- 
tion is also invited to the nature of the appeiuingt^ at the ha.se « if the pelvic fins hi the 
two genera. 

]>elvics cefsus remote from bases of ixirvicw), oumheiMtr rsiyfi hi the pelvic 
fins (1/14 versus 1/7) and lopidosis (ventral Burface naked before pelvi os 
<ts naked thomx region and a small portion behind it). Uelying 
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mainly on the iiunibor of lin rays in the pelvic tin, and comparing in 
tins respect their l^amprotomyzon mullifamiatiis with the known species 
of Pf<cHdogaf^tron^yzoii, they observed : 

** It may bo that Paraprotoinjfzon. is a genus intormediate between Protomyzon 
and Psriudoffaslromyzon^ or it. may bo a genus in parallel development with 
the latter and haa'ing P miowyzon as their eoiumon ancestor. For the 
h.rst coiiecptim>» it will be better to consider Paraprotomyzon wmlti- 
fasciaf us as a more specialized species in the genus Paraprotornyzon, ” 



I. — -Ventral surface of head mid body of ParapraioMyzf/it mfdfifaiirlafifu Polle- 
grin & FangX Zi. 

In a recently published synopsis of all the known Chinese floinalopteri- 
clae, Chen and Liang^ have inicluded Pant pro! ohnjzoH iu tlieir list next 
to Paeadtuyi.'-iirotii yzotf without any comments but distinguished the two 
genera by the nuinb<H’ of rays in tlio pelvic fins (8-11 in Pi^ciidogastrorayzon 
versus 15 in Paniprolomgzon). 

During his recent visit to the U.S.A., Plora found a big collection of 
•fishes from. Mount Kina Balu, Borneo, in the Museum of Comparative 
Zoology at Harvard College, Cambridge, Mass. This collection was made 

^ Chen, J. T. F. h Liang. Y., Quart, Journ, l^aiwath IB p- Idl (li)4.9). 




(j4 Ih’cords of the Lyiddaa Mitseo/ni t Vo,l. XL V lit, 

hy Mr. J. A. Urinwold, now of llie Zoological 8ociciy oT Philadelphia Pa., 
Among these, there is a lot of about iOO specimens labelled as .HoinaJoj^- 
teridae (CiMZ. Nos. 34794, 34800, 34801, 34806, 34833, 3703*8). 0)n 

a casual examination in the JMuscinn, they were provisionally reierrcil 
by Hora to Frotomyzon ivliiielieadi (Vaillant). Forty-five specinums ol 
this lot have now become available in Calcutta for detailed study through 
the kindness of Dr. Mhlliam Schroeder. Beveral other specievs of fislj 
and some tadpoles have been found associated with Proiomyzoo . 
Dr. P. L. Bertin of the Mnseuni National Ddlistoirc^ Naturelhu Paris, has 
very kindly sent a co-tvpe ot Para proto iH.ul/?farSOiat‘a,s in exehaug<'. 

This material has enabled us iiot only to a.ss(\ss corree-tly tlie systematic^ 
position of tlio two genera but also to redeseribe Protom yzon irlnf<‘JH‘adi 
and to give some of tJic salient interna,! characters of the fish. 

If one studies Hora/’s key fo the genera of the Gat^troiKifzoiu^iar. 
one will notice that the 6^V/si^/we//i?ovivV/,??,-groiip is sub-divided on the basis 
of (i) the union or separation of the pelvic 6ns, (ii) form and cuvtent of 
mouth, (iii) extent of the pectoral fin in relation to tlie pelvics and (:v) 
the presence or absence of the hap of skin b(‘. tween the bases of t.lie 
pelvic and pectoral fiTUs. Judged on these characters, both Proto nryzo^i' 
and Para])rofomyzoH- full in the subgi’onp characterized by tht‘. presence 
of free pelvic hns, iiot united to form a disc-like structure, in 
the two other genera of this siibgrou}), namely Pa&wdy astro my zoo 
and Bewellla^ the pectoral 6ns extend considerably ])(\yond the origin 
of the pcilvics. In this respect, Paraprotomyzon is allied to them wJiih* 
Protomyzoa diverges from them. If we now exan\ine th<‘, members of the 
second subgroup, in which the pelvics are miited to form a diso-like 
structure, we get the same two divivsions on the basis of the extent of the 
pectoral iiim- -B€aufortia, in which the pectorals extend bcyojid the origin 
of the pelvics, and N eogasiroaiyzon a^nd Gastromyzon, in wlnxdi th(\y do 
not reach the bases of the p<4vics but the middl(^ portion of tins body 
between tlnlr bases is laterally stretched into skin (laps. 

The geographical divstributiou of tl.it‘- Gastromyzonian-group of genera 
also shows that the cxteiition of the pexjtoral iins beyond the origin 
of the pelvica is characteTistie of the forms found in China and Cochin 
China and that in all the three Bornean g<mera, the pe^ctorals do not 
reach the pelvics. It would thus appear that the union of the pelvic, 
fins into a disc-like structure has probably occurred iiidepondently in 
China (Beauforiia) and in Borneo (Gastromyzon and N eogastromyzon) 
and that there is no direct genetic afhnitj’^ between the groups of genera 
from these distant regions. 

If the alj^ve argument is tenable, it tluu) follows that Proiontyzna . 
JS cogasiroTH/yzomiiid Gasiromyzon provid(‘ on<*. evobii ionary series, wbereas 
Pseudogasirontyzony Para pro tovryzon arid Bcaaforila ^ witli BewGlia 
as a side branch, form another series of progressive cvoliitiom TIhuc* 
is no doubt that the ancestors of all these forms were N emacJrdiis-WVo 
hshes, wdiich in stronger and stronger currents, became more and more 
flattened and used the anterior rays of the pectoral fins for adhesion 
while the posterior rays were kept in motion to expell the water entering 
underneatli f lic fish as has already been observed in the case of Balitora 
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and IIcnmnj/zoH'^ , TJiis Jiabit iniist luive gra.dually led to an increase 
in tfie number of rays in the pectoral Uns to subserve dual functions, 
and tbis is actually the case in more liiglily specialized genera. 

The water pumped out by the pectoral fins would fiow with gteatct 
speed at the sides of the hsh and would no doubt aifect the pelvic iins* 
Usually, in most of tlu^ hillstreani fishes, even when the form is subeylin- 
drical and not greatly depressed or fiattened, an appendage of varying 
buigth and form is developed in the axils of the pelvic fins so as to give 
the side a strea-ndine revetment to the ciiiTcnt. In these forms, in whi(dL 
the pelvics were only slightly removed from the pectorals, as must have 
been the case with, the ancestral form of the Chinese genera, and the form 
became d(‘pressed for adhesion the x^ectorals extended over the bases 
of the ]>elvics. In such ca,ses, the appendage became attached to the 
side and extended backwards to provide a streamline revetment to the 
current. In those forms, in which the pectorals were removed from 
the pelv'ics by a, considerable distance, as must have been the case with 
the ancestral Form of the Bornean genera, and the body form in the 
initial stages continued to be subeylin drical, as flattening of the ventral 
surface for adhesion proceeded, skin flaps developed between the 
two fins to pj‘event the scouring action of the currents produced by the 
pumping movements of the posterior, vertically directed rays of the 
pect orals - 

Boili from the point of view of functional morphology and geo- 
graphical distribution, W'c arc of the opinion that there is no direct 
redationship between Profomyzon of Borneo and Pamqyroiomyzou of 
Sze-Chuan. It is probable, however, that in both subgroups more 
primitive forms, liidiing these genera with N emaoMhi&^: may yet be 
discovered. 

As a. large number of tox)o-types of Protomyzon wlilielicadi are now 
available, it is proposed to red escribe the species so as to facilitate 
reference in future. 


Protomyzon wliiteheadi (Vaillant). 

Ilnmalopff ra whitfihcadiy VaiJlaiit, Arch. Mmt. V, pp, 91!-94. 

ltM6. Ifanfalopfcra ^f^hitcJiradi, Wober & do Beaufort, l7ido~ArJ!sfraL 

ArcMjyel. JU, p. K5- 

1932. Prot077iyzon wMfehradu Hora, J/cw. J^kL p. 30G. 

D. 1/7 , A. 1/6-7 ; F. 1/21-22 ; V, 1/9-10 ; C. 15-16. 

Protomyzon whltelieadi is a loach-like fish with the Iiead and the 
anterior part of t he body depressiMl and ventrally flattened. The dorsal 
profile ivS but lifilc arch<’‘d. The length of the head is contained 5*5 to 
6 times in th<?. total length and it^s, height is slightly less than that of the 
length of the snout. The snout is broad and rounded and is free from, 
any tubercles. In some young and badly preserved specimens, the snout 
is a bit sharp and angular towards the tip. The eyes are placed dorso- 
laterally and are small. They are in the middle of the head and are not 
visible from, the ventral surface ; they are contained 2*5 to 3 times 


^ Horn, S. L, Mem; Ind. 


, p. 323 (1932). 
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from the tip of the snout and are 2 to 2-5 diameters apart. Tlu^ nostrils 
are placed just in front of the eyes. The mouth is placed on the ventral 
surface and is bordered by fleshy lips; the upper lip is curved. The 
loAver lip is beset with ten small papillae, which arc not so chrar in sonic 
young specimens. The rostral fold is produced into small fleshy pro- 
longations. There are 2 pairs of rostral barbels and a pair of maxillary 
barbels, all of which are very small. At each angle of tlie mouth, there 



Text-fkj. 3, — Ventral surface of head and body of Proiomyzon tijiMtcheadi (Vai)lant. X3>,) 

«are small fleshy prolongations, papilla-like in appearance. The giJl- 
openings are small and do not extend to the ventral surbree. 

The origin of the dorsal fin is usually Just above the origin pf the inser- 
tion of the pelvics, and is nearer to the base of the caudal fin than to 
the tip of . the snout. The pectoral fins are horizontally inserted and 
are provided with miisciilar bases ; the inner rays being longer than the 
outer ones. Each fin possesses only one undivided ray* The outer 
rays are provided with pads on the ventral surface for adhesion, while 
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the inner rays are directed upwards for pumping out the leakage water 
from underneath the ventral surface of the hsh. The pelvics are also 
horizontally jdaeed and do not reach the anal fin ; each fin is provided 
with about 9 to 10 rays of which one outer ray is simple. As in the case 
of the pectoral fins, some of the outer rays are padded for adhesion. 
The pelvics extend beyond the anal opening and are not united. Tn 
the axi] of the pelvics, thei*e is a small scaly appendage. The length of 
the pelvic fin is nearly equal to that of the longest ray of the dorsal fin. 
The anal fin is small and is inserted a short distance from the pelvics ; 
it just reaches the base of the caudal fin. The longest ray of the anal 
fin is 3 times the length of its’ base. There is no anal papilla. The 



Pext- WG. 4. — -Air-bladder, scale and pharyngeal teeth oiProtumyzon U'MUhf.aiU ( Vaillani). 
a. Air-bladder X 22 ; h. Seale from below the dorsal faiX57 ; c. Pharyngeal bone and 
teeth X 44. 

least height of the caudal pe<iuncle is about 1 times its length. The 
caudal hn is emarginate with the lower lobe slightly longer. 

The body is loach-like, its depth is contained about 8 times in the 
total length. The body is covered with small scales, except on the ventral 
surface as htr as the anal opening. The lateral line is complete. 

• A scale from below base of dorsal fin is oval and marked with numerous 
circuli and radii. The nucleus is eccentric and disorganised. There 
are sixteen complete ciroxili, and seventeen radii ail round the 
The base of the scale is lobed and the top is broad, 
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In spirit specimens^ the colour is dark brown marked with some irregn* 
lar white patches in some specimens. The ventral surface is brownish. 
The dorsal and the caudal fins are brown or greyish, the base of the anal 
iin being provided with a dark spot. 

The air bladder is bilobed and the two lobes are connected by a. 


transverse tube. All the structures 

are enclosed by 

bone. 
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ON TWO NEW GASTROMYZONID FISHES FROM BORNEO. 


By SuisTDEE Lal Hoba, D./Sc., F,It.S.E., O.M.Z./S., F,A,S., F,NJ., 
Director, and K. C. Jay.akam, B.Sc,, Assistant, Zoological Survey 
of^India, Calcutta, 

Tlie specimens under report formed part of a collection of fisEes and 
otEer animals made by Mr. J. A. Griswold Jr. in tEe mountain streams 
of BritisE NortE Borneo. TEe material is now preserved in tEe Museum 
of Comparative Zoology at Harvard, Cambridge Mass., U.S.A. TEe 
circumstances under wEicE these Gastromyzonid fishes were found in 
this collection have been described by Hora,i with brief comments on 
the forms already known to science. On the basis of this material, the 
systematic positions of Frotomyzon Hora and Glaniopsis Boulenger have 
been elucidated by Hora and Jayaram^ in two short articles. Two 
specimens were found in the lot which appeared to represent new species, 
one belonging to Frotomyzon and one representing a new genus allied 
to Gastromyzon GiintEer. These species are of great interest for the 
study of the pEylogeny of the Gastromyzonidae and. therefore, they are 
described here inspite of the fact that each is represented by a single 
specimen. 

We wish to record here our sincerest thanks to Dr. Henry B. Bigelow 
and Dr. W. C. ScEroeder for making the entire collection of Gastromy- 
zonid fishes available to us in Calcutta for detailed study. 

Progastromyzon, gen. nov. 

TEe new genus comprises small, flattened fishes, in which the snout 
is broad and rounded and is provided on the dorsal surface with short 
tubercles. The mouth is broad and transverse, and is bordered by 
fleshy lips. The posterior lip is fimbriated. The anterior lip is covered 
by a rostral hood which is notched in four places to accommodate the 
four short rostral barbels. There are two short maxillary barbels 
also, one at each corner of the mouth. The gill-openings are restricted 
to the dorsal surface, just extending to the bases of the pectoral fins. 
The paired fins are well-developed and horizontal. The pectorals possess 
22 rays each, of which only one is unbranched. The pelvics have 10 
rays each, of which only one is unbranched ; they are converging but 
not united to form a disc as in Gastromyzon and N eogastromyzon. Some 
of the anterior rays in both the fins are provided with adhesive pads. 
The body is covered with small scales which are much reduced on the 
ventral surface and are absent altogether between the bases of the 
pectoral fins. Behind the bases of the pectoral fins, there are narrow 
lateral extension of the body which are so characteristic of Gastromyzon 
and N eogastromyzon. 

The new genus, as constituted above, represents a stage in the evolution 
of Gastromyzon ; their close similarity is evident from the form and 

a, S. L. Rec. Ind, Mus, XLVIII, p. 50 (1950). 

®Hora, S. L. & Jayaram, K. 0., Bee. Ind, Mus, XliVIII, pp, 61-68 ; 85-88 (1950). 
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structure of the mouth parts. The differences lie in the disposition of 
the pelvic fins and the relative development of the lateral skin fiaps. 
Genotype. — Progastromyzon grisivoldiy gen. et sp. nov, 

Progastromyzon griswoldi» gen. eL sp. nov. 

D.S/8 ; A.2/5 ; P. 1/21 ; V. 1/9 ; C.18 (damaged). 

For a description of the general features of the species, reference 
may be made to the description of the genus given above. 



Tb’XT-I’ig, 1. — Progastromyzon griswoldi, gen. et sp. nov, 

a. Lateral view ; x ; h. Ventral surface of head and body ; x 2 ; c. Scale from 
below the dorsal fin : x 45. 

The length of the head is contained 4*5 times and the depth of the 
body 6 times in the standard length. The height of the head is equal 
to the length of the snout. The eyes are dorso-lateral in position and 
are equal to one-third the length of the snout. The interorbital distance 
is equal to 2-5 times the diameter of the eye. The nostrils are situated 
close to the eyes and are fairly conspicuous. 

The origin of the dorsal fin is slightly in advance of that of the pelvics 
and is nearer to the base of the caudal fin than to the tip of the snout. 
The pectorals are provided with muscular bases, which are devoid of 
scales ; they are separated from the pelvics by a distance nearly equal 
to half of their length. The pelvics are almost as long as the head and 
do not extend as far as the anal fin which just misses the caudal fin. 
The caudal peduncle is almost as long as high. 
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The lateral line is complete. There are 79 scales along it, 9 above 
it to the base of the dorsal hn and 9 below it to the insertion of the pelvic 
fin. A scale from below the base of the dorsal fin and above the lateral 
line is slightly longer than broad with a horizontal basal portion and a 
rounded apical portion. The nucleus is small and well-defined ; it is 
considerably nearer the base than the apex. There are 36 circuli and 
38 radii, of which only 17 reach the centre. In general structure, the 
scale is similar to that of Gastromyzon borneensis'^ though the latter is 
more elongated with the apex more conical. 

The colour in spirit is olivaceous brown above and yellowish below. 
The upper surface of the head is greyish and the fins light grey. 

Locality. — Kina Balu Mountain, British North Borneo. 

We have great pleasure in naming this species after Mr. J. A. Griswold 
Jr., whose collection has enabled us to elucidate several points in the 
taxonomy and systematics of the Gastromyzonid fishes of Borneo. 

Holotype. — ^No. CMZ 31806, Museum of Comparative Zoology, Har- 
vard College, Harvard, Cambridge Mass., U.S.A. 

Protomyzon bomeensis, sp. nov. 

D. 1/6 ; A. 2/4 ; P. 1/22 ; V, 1/8 ; C. 18 (damaged), 

Protomyzon horneensis is a small, loach-like Gastromyzonid fish in 
which the dorsal profile is only slightly arched and the ventral profile 
is horizontal throughout. The head and the anterior part of the body 
are greatly depressed and flattened. The length of the head is contained 
4*5 times and the depth of the body 8 times in the standard length. 
The head is not as high as the length of the snout. The snout is smooth 
and broadly pointed. The eyes are small and dorso-lateral in position ; 
the diameter of the eye is contained 2 times in the length of the snout 
and 1*5 times in the interorbital width. The nostrils are prominent 
and are situated just before the eyes. The mouth is small and lunate ; 
it is situated on the ventral surface considerably behind the tip of the 
snout. The lips are fleshy and continuous ; the upper lip overhangs 
the mouth and is papillated. The rostral fold does not cover the anterior 
lip and is produced into finger-like processes. There are two pairs of 
short, stumpy rostral barbels and a pair of maxillary barbels at each 
corner of the mouth. The gill-openings are restricted to the dorsal 
surface and extend as far as the bases of the pectoral fins. 

The origin of the dorsal fin is slightly behind that of the pelvics and 
is nearer the base of the caudal than the tip of the snout. The pectorals 
are well-developed, are longer than the head and are provided with 
strong muscular bases ; they are horizontal with several anterior rays 
acting as organs of adhesion. They are separated from the pelvics by 
a considerable distance- The pelvics have converging bases but are not 
united to form a disc-like structure. Only one ray of the paired fins is 
simple- The pelvics extend beyond the anal opening but are separated 
from the anal fin by a great distance. The anal fin misses the base of 
the caudal. The caudal peduncle is slightly longer than deep. 

iLaw, N. p. 81, pi, iv, ftg ^ — — 
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Tlie scales are small and closely set. There are about 77 scales along 
the lateral line and 11 rows above and 14 rows below it. The ventral 
surface in front of the anal opening and the fleshy bases of the pectoral 
fins are devoid of scales. The structure of a scale from below the dorsal 
fin and above the lateral line is very different from that described by 
Law^ for Protomyzon wJiiteheadL The scale is small and more or less 
rounded, but the nuclear area is disorganised and there are only 6-7 
circuli. There are 30 radii of which only 15 reach the disorganised 
central mass. Law has regarded this disorganization of the scales as 
a character of specialization. On this criterion, Protomyzon horneensis 
would appear to be more specialized than its only other congener P. 
tvliitelieadi. This state of aflairs is parallelled by the scale structures of 
Balitora hrucei brucei (disorganized scale) and B- b. burnianicvs (less 
specialized with well-defined scale structures). It may here be noted 
that the scale of Parliomaloptera of Borneo {vide Law, loc- cit-^ p. 79, 
pL iv, fig. 12) shows great affinity to the disorganised scale of P. horneensis. 
In the structure of the mouth and its associated parts, the two forms 
show great resemblance and it is likely, therefore, that Pdrhomalojytera 
and Protomyzon are derived from the same ancestral stock. 



. 2. — Proto7nyzon horneensis^ sp. nov. 

a. Lateral view: x 2 ; 6. Ventral surface of head and body. > c. Scale from below 

the dorsal fin: x 62. 

The colour in spirit is olivaceous grey above with the head portion 
somewhat darker. The ventral surface is pale olivaceous. The fins 
are greyish. 

Locality, — JSana Balu Mountain, British Xorth Borneo. 

Holoty^e, — ^No. CMZ 34801, Museum of Comparative Zoology, Har- 
vard College, Harvard, Cambridge Mass., U.S.A. 


N. C. Bee, Ind, Mua. XLVIH, p. 80, pi, iv, fig, 6 (1950)* 
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Felationships . — The new species can be readily distinguished from 
P. whitelieadi by the possession of two barbels at each corner of the mouth 
(versus one), by the absence of scales on the ventral surface in front 
of the anal hn (vej’sus scales extending upto a short distance behind 
the bases of the pectorals) and by the structure of the scales (compact 
and well-dehned in P. whitelieadi versus disorganised in P. horneensis). 
All these features and better developed paired fins indicate that the new 
is more specialized than its only other known congener F* 
whiteheadi. 
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A NOTE ON THE SYSTEMATIC POSITION OF THE GENUS 
GLANIOPSIS BOULENGER (FISHES: CYRINOIDEA), 


By Bitndeb Lal Hora, 7J. Sc., F. R. S. E., O. M. Z. S„ F. R, Vl. S. H.. 
F. N. L, DirecUyr, and K. C. Jayaram, B. So., Assistant, Zoological 
Survey of India, Indian Museumy Calcutta. 

Though the geniLs Glaniopsis Boulenger has generally been included 
in the family Homalopteridae, Horal- expressed doubts about its syste- 
matic positioi^ and regarded it a Cobitid rather than a Homalopterid 
ftsh. He based his conclusions on an external examination of the only 
two known spccimons of the uionotypic genus in the British Museum* 
.During his recent visit to the U. S. A., in the Museum of Comparative 
Zoology at Harvard College, Cambridge Mass., Hora found a large collec* 
tion of fishes made by Mr. J. A. Griswold from Mount Kina Balu, Borneo- 
Several hundred specimens from this collection had been correctly 
identified as G. hamtscJri Blgr. and placed in the collection among the 
Homalopteridae, Through the kindness of Dr. William C. Schroeder, 
a large number of specimens have now become available for study at 
Calcutta and an opportunity has, therefore, been taken not oidy to 
discuss the systematic position of the genus but also to redescribe the 
species from abundant material with some details of internal structures* 

QIaniopsis hamtsclii Boulenger. 

i89U. OUmiopsiB haniUchi, Boulenger, Ann. Mag. Nat. Hist. (7), IV, p. 228. 

1900. Glanlopsis hanitBchi, Hanitsob, Journ. Straits Branch Moy. As. 

No. 34, p. 75, pi. ii, figs. 2, 2a. 

1916. Olaniopsis hmitschi, Weber & de Beaufort, Fish. Indo. A^istral. Archipel. 

Ill, p. 5. 

1982. Gianiopsis kanitscM, Hora. Mem. Ind. Mus. Xll, j». 208 (foot-note). 

D, 2/6-7 ; A, 1/6 ; P. 1/8-11 ; V. 1/7-8 ; C. 16-17. 

In its general facies, Glaniopsis IninitseJd is a NeinachilnsA\ke 
loach with a broad head and slightly depressed body. The dorsal and 
the ventral profiles are almost horizontal or slightly arched. The head 
is short and broad ; it is scarcely longer than broad. The* length of the 
head is contained from 5'() to 5-75 times in- the total length. The head 
is greatly depressed and smooth ; the snout is broad and rounded* 
The eyes are small and dorso-lateral in position ; they are in the middle 
of the head and are not visible from below. They are contained 5 to 8 
times in the length of the head, 2 to 4 times in the snout and 2 to S 
diameters apart. The. nostrils are nearer to the eye than to the tip of 
the snout and are separated by well-developed nasal barbels/ The 
mouth is arched and its gape is equal to half the width of the head ; 
it is situated slightly behind the tip of the snout on the ventral surface 

1. Hora, S. L. Mem. Ind. Mm. XII, pp. 267, 268 (19B2). 

(- 85 ) 
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and is bordered by thick, fleshy lips. The lips ar^‘ continuous at the 
angles of the mouth, but the lower labial fold is broadly interrupted in 
the middle. There is a deep groove round the- corners of the mouth 
and there are two barbels on each side at this place. Besides, there 
are the usual maxillary and outer mandibular barbels. The inner 
edge of the labial fold of each side is also produced into a short barbel. 
The upper jaw is beak-like with a corresponding depression in the lower 
jaw. The gill-openings extend to the ventral surface for a consider- 
able distance, the is+-}miiis being equal to half the length of the head. 



Tisxt-fig. 1.— Ventral surface of head and body ofGlanlopais fianitacM Boulenger:x3^. 

The origin of the dorsal fin is usually slightly behind that of the 
pelvics and is nearer to the base of the caudal fin than to the tip of the 
snout ; its longest ray is considerably shorter than the head. The 
pectoral fins are horizontally placed and are provided with muscular 
bases ; they are as long as the head and possess only one undivided 
ray each. The first five rays are covered with adhesive skin pads on 
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tlioir ventral surfaces, while the remaining eight rays are progressively 
more and more directed ipiwards so as to pump out water entering 
•on the ventral surface, a feature very characteristic of the Gastromy- 
zonid and Homalopterid fishes. The pectorals are separated from 
the pel vies by a considerable distance -almost half their own/ length. 
The X)elvics are also horizontally placed with tlieir posterior basal margins 
a])])roaching each other. There is no free appendage in the axil of the 
pelvic fins. They are separated from the aiia-l lin by a distance ecpial 
to their own lengtli. The anal opening is situated at the tip of a papilla- 
like growth which lies in a depression in front of the commem-ement of 
tlie anal dn. The anal fin misses the ba^se of the caudal fin. The least 
height of the caudal peduncle is almost e<jual to its length. The caudal 
fin is almost as long as the head, with the free posterior margin lunate ; 
the upper portion is slightly longer than the lower. 



31. 2, — ^Air-blatidcr, scale aiid pharyngeal teeth of GlaniopsiH hanilm'Jii Bfjulen- 
gor. a. Scale from below the dorsal lin:xil t> ; Air-bladder : x 1 1 r ; Pharyngeal bone 
and teeth : X 22. 

, The body is loach-like ; its depth is containetl from 7 to 8‘e5 times 
in the total length. The body is covered with small scales, except <m 
the ventral surface as far as the origin of the anal fin. The lateral line 
is complete. 

A scale from below the lateral line is oval and marked witJi cons- 
picuous circuli and radii. The nucleus is eccentric, being situated 
nearer the base than the apex, Theret are nine, well-spaced circuli, 
and 25 radii all round the scale. The circu li and the radi i form a beautiful 
basket-work. In their structure, the scales deviate but little from the 
Gobitid type. ^ 
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111 spirit specimens, tiie dorsal surface is olivaceous brown, mai*kecl 
with transverse dark brown bands, spots or interrupted bands. Head 
is dark olive above. The ventral surface is whitish. The dorsal and 
the caudal fins are greyish ; the latter is provided with a blackish base*. 
There is a dark mark in the. axil of the pelvic fin. The other fins are 
olivaceous, somewhat lighter below. 

The air-bladder is bilobed and the two lobes are connected by a 
transverse tube. All the structures are enclosed by bone. It is of 
the type usually found in NemacMlus and other hill-stream Cobitid 
fishes. 

Systematic Position . — In its general form and structure, Glamoj)sis 
differs little from NewaoJiihis and allied Cobitid genera, but in its greatly 
depressed head and anterior part of body, and the division of the pectoral 
fin into an adhesive outer portion and a vibrating inner portion, it 
shows an advance over the Oobitidae and apj>roaches the Gastromy- 
zoninae. Glan iojjsis could thus be considered as a less specialised ; 
in the Gastromyzonid group of fishes. 
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RESPIRATORY AND OTHER ADAPTIVE MODIFICATIONS IN 
THE GENUS GYRINOCHEILUS VAILLANT AND THEIR 
- SIGNIFICANCE IN CONSTITUTING THE FAMILY GYRINO- 
CHEILIDAE HORA. 

By K. C. Jayaram, B.Sc., Zoological Survey oj India, Indian Museum, 

Calcutta, 

Introduction. 

The remarkable genus Gyrinochdlus was established by Vaillant^ 
in 1902 for Gyrinocheilus pustulosus from Borneo. In 1906, Berg^ 
described (?. kamnahoi from a part of South-eastern Thailand, now in 
Cambodia. The first fish, PsUorhynchus aymonieri, preferable to this 
genus was, however, described by Tirant^ in 1883, but as he placed it in 
the genus PsilorJiynchus McClelland and gave poor description and figures, 
no notice of it seems to have been taken by later workers, until Hora^ 
in 1936, having obtained photographs of the type-specimen, preserved 
in the Museum of Natural Sciences of Lyons, was able to decide that it 
was not, a Psilorhynchus but a Gyrinocheilus identical with G. kazanaki^i 
Berg. 

The systematic position of the genus remained a matter of con- 
troversy for a long time. Vaillant referred it to the subfamily Homa- 
lopterinae and Boulenger ® opined that it should represent a 
separate subfamily. Berg had erected a subfamily Gyrinocheilini to 
accommodate it, in 1906. 

Began®, in 1911, however remarked that the place of Gyrinocheilus 
in the system seems to be in the family Oyprinidae next to 
Crossocheilus and Discognathus^\ He also added, “ to make it 
the type of a separate family or subfamily would merely obscure its 
relationships”. Weber and Beaufort’’, included it in the family Cypri- 
nidae without any comment. , Hora®, in 1923 erected the family Gyrino- 
cheilidae for this genus and stated that : 

“ There seems to-be little doubt that judging from their appearance the members 
of the genus Gyrinocheilus are remarkably similar to those of the genera 
Crossocheilus and Garra, but this outward similarity, in my opinion, 
is directly correlated with the life of these fishes in moderately rapid 
runrdng winters. The presence of “ the ^lender, toothless lower pharyn- 
geals’% the structure of the scales* the remarkable modification of 
the ♦gill-openings ta form inhalent and exiialent apertures and the 

I Vaillant, M. U;* Notes Leyden Mms, XXIV, ,pp. 107-122, figs, 30-32, pis. i-ii ; Comp, 
d. Acad. ScL CXXXV, p. 702 (1902). 

^Betg, L. 8., St. Peler^erg Trav. Soc. NaL.Compt.^Bend. XXXVII, pp. 305-307 ; 
putsches Ee^s 364-366 (1906). 

Bull. Soc. Etudes Indochi'nres^p. 

. * Hora, S. L., Eec, Ind. Mus, XXXVH, pp. 469-461, figs. 2 (1935). 

® Boulep^r, G. A., Camb, Nc^tf' Hist. VJI, p. 582 (1909). "4 

» Regan, 0. Ann. Mag. Nat.. Hist. Soc. VIII, (8), pp, 29-30 (1911). V 

^ Weber and Beaufort. L., Pish. lndo~Austral, Archipel. Ill, p. 224 (1916). 

® Mojra,, 6* I/.V Jomn. Nut^ Hist, t^fam Soc. YLp*A69, rI. xii (1925). 

.r ■' . * 
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structure of the mouth. Kps and jaws are in my opinion better defined 
characters than those that separate Cyprinidae, Cobitidae and 
Homalopteridae from one another.’* 

Hora’s fixation of tiie position of the genus lias not so fax been ques- 
tioned and later workers, sucb as Berg^ and Smitli^, liave accepted the 
family in tbeir systems of classification. Jordan®, however included 
Gyrinoclieilus under the family Homalopteridae, 

A searcb through literature reveals that nothing further has been 
done to evaluate Hora’s findings. The genus deserves thorough treat- 
ment and the elucidation of its affinities will definitely throw more light 
in understanding the systematics of other allied genera. 

JDr. Hora placed at my disposal some specimens of this interesting 
genus which enabled me to work out the systematic position and details 
of some internal organs of Gyrinocheilus. A comparison of Gyrino- 
cheilus with other allied genera, the respiratory and other adaptive 
modifications that form its family characteristics, its internal anatomy 
and their important details are given in the following pages. 

The work was carried out in the laboratories of the Zoological Survey 
of India, under the guidance of Dr. S. L. Hora. I am highly indebted 
to him for his help, guidance, encouragement and supervision. I have 
examined 15 specimens of Gyrinocheilus aymonieri (Tirant) from Siam, 
now preserved in the collection of the Zoological Survey of India, 
Calcutta. 

Air-bladders of Garra, Crossocheilus and Gyrinocheilus, 

In the classification of Cyprinoid fishes, the form and structure of the 
air-bladder are regarded as characters of great taxonomic value. The 
genus Gyrinocheilus cannot be assigned to the Homalopteridae as it 
possesses a well-developed air-bladder lying free in the abdominal cavity. 
In this respect, it agrees with the true Cyprinid fishes, but we may 
compare the structure of the bladder here, in the genera Garra, Crosso- 
cheilus and Gyrinocheilus supposed to be closely related by Regan. 

Hora (1923, loc. cit. p. 160), gives the following description of the air- 
bladder of Gyrinocheilus which fits in with almost all the specimens that 
I have examined : 

“ Tbe anterior cbamber is almost circular in outline and bas very thin walls, 
but is covered by a thick fibrous coat which attaches it firmly to the 
body wall; just at its termination the pneumatic duct from the 
oesophagus opens into the bladder. This chamber is foUowed by a 
short narrow tube, which dilates into another chamber, behind which 
the bladder is continued as a narrow cylindrical tube to its termina- 
tion. The walls of the last three parts are moderately thick,” 

The narrow tube 1}hat connects the two dilated chambers is about 
half the length of the anterior chamber. In the case of Garra, the form 
of the air-bladder varies among its species and even among the different 
individuals of the same species. In all the less modified species of 
Garra, such as adiscus, rossicus, hlanfordi and rufus, the bladder is of 

^ Berg. L. 8 ., Ctussificcaion offisMs Mh recent and fossil^ p. 269, 445 (1947). English 
and Russian, J. W. Edwards, Ann. Arbor, Michigan, U. 8. A. ® 

2 Smith, H. M., Bull. U. /S'. Ned. Mus. (188), pp. 281-286 (1945). 

8 Jordan, D. 8., Stanford. XJniv. Publn. Biol. /Sen, III, p. 145 (1923). 
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the normal type generally present in the Cyprinidae, such as Labeo and 
CirnMna, The anterior chamber is smaller than the posterior and is 
in the form of a short massive cylinder. The posterior chamber is almost 
as broad as the anterior and thence it gradually tapers to the end. But 
in the specialised species of Garra such as gravely i, jenkinsonianum and 
mullya and in Grossocheilus, the posterior chamber, instead of being 
swollen in the middle is of uniform thickness throughout, with its wall 
somewhat thickened. In still more specialised forms such as stenor- 
hynchuSj arabica^ gotyla^ nasutus and lissorhynchus the whole of the 
bladder is greatly reduced and is covered by a thick, fibrous coat and is 
firmly fixed to the body wall. In some species the posterior chamber is 
greatly reduced and its cavity almost obliterated. (After Hora^.) 



;g, I. — Comparative drawings of the air-bladders of the various species of Oarra 
Orossocheilus and Oyrinocheilus (“after Hora”) Xf 

a. Qarra mullya ; h. Qarra jenkinsonianum ; c. Garra gravelyi ? d. Garra mullya 
hill-stream form ; e. Orossocheilus latia ; /. and g. Gyrinocheilas aymonierL 

The air-bladder of Oyrinocheilus would thus appear to be almost like 
the specialised species of Garra and Crossocheilus. In all these forms, 
the posterior chamber shows great reduction and the walls are thicken- 
ed. The air-bihdder of Gyrinockeilus is more reduced than that of 
Crossocheilus, but is larger than those of the more highly specialised 
species of Garra. 

A comparison of the drawings of the air-bladders of the various 
species given here show the trend of modifications in these fishes. Judg- 
ing by this character alone, Gyrinocheilus is definitely assignable to the 
true Cyprinid stock. 

STRUOTTTitE OE SoALBS IN Gyrinockeilus, Garra ani> Crossocheil'ifs. 

A scale front below base of dorsal fin was taken in each case and 
studied. The scale of Gyrinocheilus is oval in shape with an undulating 
margin. The basal region is more conical than the top. The top portion 


1 Hora, S. B., Eec. Ind. Mus, XXII, p. 546 (1921). 
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is tobed and the scale is compressed laterally. The nucleus is in the 
center. There are about 40 or 50 circulii and about 40 to 45 radii. 
Only about 40 of them reach the center. . . 

, . The scale of Garra resembles that of Gyrinocheilus in shape and struc- 
ture. The nucleus is almost near the center, though not exactly so. 
The radii and the circulii are also disposed of as in that of Gyrinocheilus. 
The scale of Grossocheilus is more or less like that of Garra and Gyrino- 
cjieilus in outline but the apex is a bit conical. The nucleus is eccentric 
and is towards the base. The radii and the circulii are comparatively 
lesser in number. The sc^le of Gyrinocheilus is thus more allied to 
GO'Vra than to that of Grossocheilus. Judging by this character also, 
the genus is assignable to the true Cyprinid stock of fishes. , 



Text-pic. 2, — Drawing of a scale from below base of dorsal fin of Gyrinocheilus 

aymonieri x 18. 

Alimentary canal or Gyrinocheilus. ^ 

The alimentary canal of Gyrinocheilus hst^s been fully described and 
figured by Yaillant. (1902, loc. dt., pi. I and II.) The oesophagus 
^nd the stomach are bent in the form of a U. The, intestines are coiled 
up and gradually tappers towards the caecum. i 

The late Dr. H[. M. Smith informed Dr. Jlora, that the fish feeds on 
algae and slime and that it scrapes encrusting material with the help of 
its jaws. The belief that the peculiar lips are used for scooping up 
mud on^ which the fish is supposed to feed is erroneous; and actually the 
fish scrapes algae from rocks. Tfie cpntents of stomach and intestines'" 
w^re found tp consist of amorpjb^ous vegetable matter, in number of 
specimens. ^ ^ *. t . . ' 
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The aiiiL-oPEOTNGs anb gibl-rackers. 

Tlie brancMal openings are modified in a remarkable way. “ Each 
gill-opening is divided into an npper slit-like portion, which serves as an 
inhalent opening and communicates with the posterior part of the mouth 
cavity immediately in front of the gills and a lower much wider portion 
which serves as an exhalent aperture and is guarded by a large membran- 
ous fiap/’ as remarked by Hora^. 

The gill-rackers of Gyrinocheilus are set close together and prevent 
tlie scrapped food from being carried out with the respiratory current* 

Kesfiratory ahb other abaptive mobifications. 

Gyrinocheilus is a herbivorous fish and its jaws are adapted for 
scrapping algae from stones and other submerged objects. The lips 
act as a sucker for the fish to maintain itself in rimning water by adher- 
ing to stones. It has been observed that even in an aquarium tank in 
still water, the fish attach themselves to the bottom or to the vertical 
glass front. Inasmuch as this fish uses its suctorial mouth for main- 
taining its position, it would seem that it has lost all its ability to breathe 
like ordinary fishes and always relies on its inhalent pores for the in- 
spiratory current. For this purpose the mouth is ventral in position in 
order to facilitate its attachment of the lips to the substratum, 

Smith^ has observed that the amount of water which may enter 
the branchial opening is limited and in order to secure sufficient oxygen, 
the fish breathes in very rapidly. Observations made on these fishes 
up to 12 cm. length in a large aquarium, have proved that their respi- 
ratory rate is 230 per minute as evidenced by the movements of the 
opercular flaps. Ifc is believed that the respiratory current is initiated 
and carried by the opercular flaps. 

Gyrinocheilus lives in torrential streams as well as in swamps. This 
habitat might be responsible for the large eyes and better marked coloura- 
tion and body form. 

Discussion. 

The above noted details and comparisons show one particular point. 
The genus Gyrinocheilus resembles Garra and Crossocheilus in the dis- 
position and modification of the air-bladder and the structure of the 
scales, thereby sharing with them the true Oyprinid characters. But 
it is unique in the modification of its gill-opening into an inspiratory 
and expiratory channels, which has not been met with in any of the 
Cyprinoid fish. Usually the trend in all members of the hill-stream fishes 
of the family Homalopteridae is the reduction of the gill-openings to 
a minimum hut not a complete physiological severance from the mouth. 
Even in extreme cases, the water is sucked in through the mouth and 
let out through the greatly reduced gill-openings. But in Gyrinocheilus 
the mouth serves little purpose in the respiratory mechanism of the fish. 
This is a great modification and a remarkable characteristic feature, 
peculiar only to this genus among the Cyprinoid fishes. 

^Hora, S. L., Jour* Bomb. Ned. Hist. Soc., XXXVI, pp. 549-550 (1933). 

• Smith, H. M., Jour. Nat. Hist. Siam Soc. N. H. Su^pl, VIII, pp. 11-14 ; 187-189 
(1931). 

S 
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Tlie structure and deutition of the pharyngeal bone are characters 
of great taxonomic value in Cyprinoid fishes. Toothless, slender- 
pharyngeal bone of Gyrinochedlus are sufficiently diagnostic for separat- 
ing it from other families of Cyprinoid fishes. 

The discontinuous geographic di>stribution of the genus is also signi- 
ficant. It is found in Siam and Borneo and is absent from the Malay 
Peninsula, Sumatra and Java. In all probability the ancestral stock 
evolved on the mainland, probably in Siam and then went down to 
Borneo via the shallow South China Sea, when there was a land bridge 
in this region. The genus appears to be much younger than Garra or 
Crossocheilus in age for they are very widely distributed, even extending 
to Africa. Whatever may be the pattern of dispersal, it is clear that it 
never migrated ina the so-called Malayan arch passing through the Malay 
Peninsula and Sumatra. Zoo-geographical considerations would also 
favour the separation of the genus from its parental stock - 

In view of che various considerations advanced above, I am of the 
opinion that Gyrinooheilus should stand separate from other Cyprinoid 
fish as the sole representative of the family Gyrinocheilidae Hora. 
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NOTES ON TWO HOMALOPTERID FISHES FROM SZECHUAN, 

CHINA. 

By K. 0. Jayabam, B.tio., Zoological Survey oj India, Indian Museum, 

Calcutta. 

Introj^uotion. 

During his visit to the U. S. A. in 1949, Dr. S. L. Hora, studied the 
Homalopterid material preserved in several natural history museums 
of the U. S, A. and has already made a brief report^ on it. Among the 
fishes he examined in the Museum of Zoology, University of Michigan, 
he found one specimen of Hemimyzon Boulenger and one of Binogas- 
tromyzon Fang which, for want of time, he could not study in detail 
there, but requested their loan in order to examine them in Calcutta. 
Through the kindness and courtesy of Dr. Reeve M. Bailey, Curator of 
Fishes, these specimens were received in Calcutta, in May 1950, As 
Dr. Hora was then preparing for an expedition to the Western Hima- 
layas, he veryirindly entrusted the material to me for detailed investiga- 
tion, He has now checked my results and helped me in the prepara- 
tion of this article, I am grateful to him for his guidance and generous 
help. 

The two specimens under report formed part of the Chinese collec- 
tion of Dr, Cora D. Reeves and according to the information recently 
supplied by her they were purchased from the maxkets of Chcngtu and 
Kiating, Szechuan. Kiating is a small city at the junction of two 
mountain streams to form the first branch of the Yangtse above Chung- 
king. To Dr. Bailey she wrote : 

I went up to Chungking on a larger river steamer for Kiating that evening 
and came into that port at the head of the steam-boat navigation 
the next day. I haunted the small fish market for a day or two and 
picked up the fish from there. The fish from Chengtn I also got by 
looking over what the fishermen found and brought into the market.” 

The specimens are in an excellent state of preservation. Dr. Hora 
had already referred the Hemimyzon specimen to H. abbremata (Giinther) 
provisionally and detailed examination confirms his identification. The 
Sinogastromyzon specimen was regarded by him as a likely new species. 
He stated : 

“ 57 scales along the lateral line, 10-11 rows between the lateral line and the 
base of dorsal, 21 prcdorsal scales; P,12/12 ; V<6/12-18 ; two rows 
of prominent papillae on the anterior lip, the jwsterior Jip is crenulated 
there are two barbels at each angle of the mouth. * (Hora, 1950, 
he. dt). 

When the above characters are evaluated against the known 
iai:^e of variation in the scale-counts and number of fin rays, 
the specunen falls well within the limits of 8 . szechmnensis 
to which Dr. Bailey had already assigned it when forwarding 


»Hora, S. L.. J?ec. Ind. Mm. XLVni (1), pp. 46-68 (1960). 
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tiie specimens. Botk the specimens under report differ, how- 
ever, from the earlier descriptions of the two species in certain respects 
and as very few specimens belonging to these species are known in the 
museum collections, notes on certain features showing variations are 
given below for convenience of reference in future. 

Hemixnyzon abbreviata (Giinther). 

1&92. Hemimyzon ahhreviata, Giinther, in Pratt’s Snows of Tibet, p. 248. 

1932. Hemimyzon ahhreviata, Hora, Mem. Ind. Mus. XII, pp. 301-302, pi. xi» 
fig. 8. 

D.2/6 ; P.11/11 ; V.3/11 ; A.2/5. 

Material. — One specimen collected from Szechuan, Chengtu or 
Loshan (Min river drainage), Cora D. Reeves, about 1940, bearing No. 
U.M.M.Z. 1^15 of the Museum of Zoology, University of Michigan. 

The specimen agrees in all important characters with the description 
of Hemimyzon abbreviata given by Hora.^ The number of pectoral 
and pelvic rays and the dorsal fin formula does not quite exactly fit in 
with that of H. abbreviata. In this specimen, only 2 rays of the dorsal 
fin are simple instead of 3 and the pectoral and pelvic fins possess 22 
<11/11) and 14 (3/11) rays respectively versus 24 and 15 as given by 
Hora in his description of the species. 


Measurements in millimeters. 


Total length including the caudal . . 

1930 

Length of caudal fin . . 

24‘0 

Length of head 

17-0 

Width of head 

130 

Height of head at occiput 

7-0 

Length of snout 

10-0 

Diameter of eye 

2-0 

Interorbital width 

7-0 

Breadth of body in front of pelvic fin 

18’0 

Height of body in front of dorsal fin 

10^5 

Length of caudal peduncle 

16*5 

Longest ray of dorsal fin 

21*0 

Longest ray of anal fin . . 

15*0 

Length of pectoral fin . . 

23*0 

Length of pelvic fin . . 

18*5 


Sinogastromyzon szechuanensis, Fang. 

1930. Sinogastromyzon szeohuanensis. Fang, Contr. Biol. LaJh. 8ci. Soc, China 
(Zool. Ser.), VI, pp. 99-103 (Szechnan, no definite locality). 

1944. Siimgast^amyzon szechuanerLsis, Chang, Sinensia XV, p. 53 (Lnhsien and 
Chengtu, Szechuan). 

1949. Sinogastromyzon szechuan&nsis, Chen and Liang, Quar. Journ, Taiwan Mils, 
II, p. 163 (Omei, Szechuan). 

As the distinguishing characters of the 5 species included under this 
genus very much overlap, it is proposed to describe this specimen in 
detail with figures so as to facilitate reference in future. 


^ Hora, S. L., Mem, Ind. Mus, XII, pp. 300-302 (1932). 
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D.3/9 ; P.12/12 ; Y.6+ 2/12 ; A.1/5. 

The head and the body are dorso-ventrally depressed with the 
ventral surface greatly flattened. The dorsal profile is but slightly 
arched. The length of the head is contained 5*3 times in the total 
length and its height is only half its length. The snout is broad and 
rounded and m free from tubercles. The eyes are placed dorso-laterally 
and are not visible from the ventral surface ; they are contained 3 times 
in the length of the snout and are about 1*5 times apart. The nostrils 
are placed just in front of the eyes and are fairly conspicuous. The 



Text-otg. 1. — Ventral view of JSinogastromyzon szechuanensis, Note the number 
of simple and branched says in the pectoral and pelvic fins x2. 

mouth is placed on the ventral surface considerably behind the tip of 
the snout ; the jaws are bordered by papillated lips ; the upper lip has 
nine small papillae. There are 4 small barbels in the notches on the 
rostral fold, in front of the anterior lip. There is a pair of barbels at 
each angle of the mouth, the outer one being longer and stouter. The 
gilhopenings--are«^mail--and “Testri^^ above^ the bases - of the pectoral 
fins. • . • ' ■ ‘ ■ ' . . . ' ■ • ■ ‘ • • * 
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Tlie origin of the dorsal fin is just behind the insertion of the pelvics, 
and is nearer to the tip of the snout than to the base of the caudal fin. 
The pectoral fins are horizontally inserted and are provided with mMS- 
culaT bases which are free from scales the inner rays being longer than 
the outer. Each fin. is composed of only twelve undivided rays. The 
outer rays are not padded. The pelvics are also horizontally placed 
and form a disk-Iibe structure on the ventral surface. They extend beyond 
the anal opening but do not reach the base of the anal fin. The pelvics 
are provided with muscular bases, which are naked. The anal fin is 
small and is inserted a short distance from the pelvics. It does not 
reach the base of the caudal fin. The longest ray of the anal fin is twice 
the length of its base. It is provided with a papilla. The least height 
of the caudal peduncle is about one-third of its length. 

The depth ofjfche body is contained about 7-3 times in the total 
length. The body is covered with small scales which are keeled ; they 
are absent on the ventral surface as far as the anal opening. The lateral 



Text-mg- 2. — Lateral view of Sinogastromyzon szechuanenaia, showing the naked 
muscular bases of the pectoral and pelvic fins. Note the extent to which the 
muscular bases are naked X 2, 

line is complete. A scale from below base of dSrsal fin is small and oval 
in outline. The circulii and radii are very inconspicuous. Tbe nucleus 
is eccentric and disorganised. 

In spirit, the colour is brownish and is marked with irregular dark 
patches. The ventral surface is pale olivaceous. 

The present specimen dijffers from Fang’s description of $^echuanensu\ 
in the following characters : — 

1. Vent with papilla and placed equidistant from bases of plelvics 

and origin of anal fin, versus nearer bases of pelvics than 
origin of anal fin. 

2. The number of scales along the lateral line is 67 versus 64 in 

3. The pectoral fin possesses ‘only 12 br4nched rays veHus 13 in 

^ fang, P, Contr^ Biol* Lah» Set. Soe. China VI (9), pp. 99-103 (1930). 
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4. The pelvic 

(6-8/15- 

5. The upper lip has only one row of 9 papillae versus 11 in sze- 

chuanensis. 

^ The above-noted difierences would have justified the retention of 
the present specimen as a separate subspecies, if Chang had found these 
difEerences constant in the 4 specimens he reported upon from liuhsien 
and Chengtu. His specimens were 64-67 m.m. in standard length and 
gave the following counts for fim-rays and scales 

D. 3/8 ; A. 2-3/5 ; P. 23-25 (11-13/12-13) ; V. 20-22 (5-6+2-3/12- 
13); L. 1. 61-64; L. tr. 11/8-9-A. 

Material^ — ^A single specimen : No. XJ.M.M.Z. 1^16, Museum of 
Zoology, University of Michigan, Ann Arbor, Michi^n, U. S. A. 

Measurements in millimeters. 


Total length including the caudal fin 80*0 

Length of caudal fin . . . , 17*0 

Length of head . . . . I5.O 

Width of head .. I5.Q 

Height of head at occiput . . 7.5 

J^ength of snout . , , , 9.C 

Diameter of eye .... 3.O 

In terorhital width 5^0 

Breadth of body in front of dorsal fin 11*0 

Breadth of body in front of pelvios 16*0 

Length of caudal peduncle • . 16-0 

Least height of caudal peduncle - - 5*5 

Longest ray of dorsal fin - , 15*0 

Longest ray of anal fin . . 10*0 

Length of base of anal fin . . 6*0 

Length of pectoral fin . . . . 24*0 

Length of pelvic fin . . . , 23*5 


I Hang, P. W., Sinensia II, (3), pp. 48-53 (1031). 


fin possesses only 20 rays (8/12) versus 21 rays 
13). 
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Rising Salimty o 
-Evidence 

Dr. sunder la 
Director, Zoological Si 

In this contribution author discusses one of the major problems affecting 

the river 'Hodghly from a nS^and interesting angle, and generally, supports the 
conclusions arrived at by Sri^S. C. Mazumdar in his contribution. on the Ganga 
Barrage, appearing in our Second Annual Number. — Editor. 


It is generally believed that the salinity of the 
river Hooghly has increased considerably during 
recent years. But a correct appraisal of the situation 
is made difficult by the absence of adequate early 
salinity records. Even the recent records available 
with the Calcutta Port Commissioners and the 
Calcutta Corporation authorities are mostly of the 
surface and sub-surface samples taken with no special 
reference to the tide conditions- In the’ absence of 
such direct evidence, we could have had little actual 
proof of the magnitude of salinity changes, were it 
not for the data available from the records of fish 
distribution in the river. Study of the fauna which 
reacts sharply to permanent hydrological changes 
is of immense help in such circumstances. The very 
valuable data relating to the historical changes in 
the salinity of the Missisipi river, obtained by the 
study of the occurrence and fishery of the American 
oyster Crassostrea virginica (Gmelin) may be cited as 
an example, 

Hooghly and its Fishes in the Past 

The extent of the brackish water zone of the 
Hooghly was, till recent years, much less than what 
it is today. Even in the later part of the last centuryj 
the water in the river near Calcutta was fresh and 
potable. This was the reason for the location of the 
intake station for the wkter works at Palta, w^hich 
was then much above the salt water zone. Dr. 
Francis Hamilton, wjho made extensive collections 
of 'fishes from 1798 to 1814 from the Hooghly, both 
at Calcutta and lower down, has given a com- 
prehensive list of the fish fiitUna nf this region m his 
^remarkable work, ^‘An Account of the Fishes found 
in the river Ganges and its branches^K^ SlEpm this 
account it can be sebn that tfie fauna of the 
rivef hear Calcutta consisted of purely freshwater 
fofrris, except for the ahadromous ^|pecies, the 
Hilsa Hilsa ilisha (Hamilton) for instance, that 
ascend up' ' into Tresh water for 'spawning. In the 
early part of this century, effects of rising salinity 
began to be felt in the higher reaches of the river 
and thel'iver water was no more fresh. The salinity 
at Palta rose sometimes to as much as 62.5 parts per 


hundred thousand or even more. The writer conduct- 
ed an investigation of the Hooghly in the 'ye^r 1937 
for the Calcutta Corporation and from the results 
of this study it was evident that the composition of 
the fish fauna had changed very considerably, 
correlated with the increase in salinity in the bottom 
layers. Marine species of bottom fishes, 

such as Platycephalus indicus and Cyno- 

glossus lingua (Hamilton), Vj«^foaiiS^|have migrated 
into the river and som^of the buri\j|dhg gobies, 
such as Pseudapocryptmianceolatus (Bloch ' 

Apocryptes bato (F^^ilton) and Odontamhlyifm Yubi- 
cundus (Hamilton)^ which normally inhabit the lower 
estuaries, had extended their distribution to the 
higher reaches. The presence of bottom fishes of 
marine and estuarine groups, far inland above tidal 
influences clearly showed thait a bottom wedge of 
brackish water was penetrating up the rivef, especial- 
ly during the hot and dry months. As is fairly well 
known, a large or a deep river joining the sea has 
a bottom layer of saltwater, wfefch- extends up-stream 
in a wedge of diminishing thickness until it is entirely 
replaced by fresh water. As thq^ fresh water is much 
lighter than sea water, it forms a layer over the salt 
water; but the layer gets gradually thinner as the 
force of the flow of the river water is lessened by the 
effect of tidal currents, etc. It is largely dependent 
on the volume and force of the fresh water brought 
down from above. Through this brackish water, 
tidal wedge, it becomes easy Tor bottom dwelling 
marine and estuarine animals to migrate up-river 
and colonise the higher reaches. It was thus possible 
for us even in 1938 to trace a wedge of salt water at 
the bottom of the river upto Naihati and even above. 

Present State of 4;he Mver and the Fish Fauna 


From recent studies 
water made at 
found that thj 
the present s^inity is 
some -year^ before. Clo; 
changes in the fish fau 
In a Sympdsium on Hi: 
last year under th< 


the klinity of;the Hooghly 
each and^^^ssipore., it is 
pY^^^fiyely inqj^Sffi^and 
' ■ "" tha^vhat it v^s 
corigated wth this fact, 
^^en reported, 
at Calcutta 
tW Indo-Pacific 



Fig. 1. Map showing the area from where the marine fishes were caught in large numbers. 


Council of the Food and Agriculture Organization 
of the United Nations, the writer pointed out that 
varieties of Hilsa, djflferent from the one generally 
fished from the Hooghly, have begun to appear in 
these waters. Jlecently, it was observed that a fish, 
not found in the Hooghly till a couple of years back, 
is being caught in large numbers in the river upto 
about Falta, that is upto a distance of nearly 80 
miles from the mouth of the river. This fish known 
to scientists as Hilsa toll has been given the name 
Kajal Gouri (^‘Black Beauty”) and Mukk Phora (“Burnt 
face”), presumably on account of the black colour- 
ation of its ^^y, esnecial h /tl ]^ ^ purely 

marXTC'^^i in nidiant^^JSfcers ^ been 

observed to 'ascend r^rs. Jtj^?u*esen& jn the Hooghly 
estuary, asAr up a appears indicative 

of the very g incrpse inf t|ie salinity of the estuarine 
waters and tl|ideve|^n<f M of conditions very similar 
to that of th^'lsea' * areas. One notable fact 

is that 1 a ishjr reported by the writer 


in his early investigations, this is a pelagic fish living 
in the surface and sub-surface zones. The probable 
reason is that the magnitude of the tidal wedge in 
the river has now increased to such an extent that 
the layer of freshwater on the surface has become 
very much reduced and surface forms are able to 
migrate up the estuary. Further immigration of 
.pelagic fishes into the Hooghly estuary has also come 
to notice. 

The writer has recently been informed by some 
fish dealers in Calcutta, who have been in the trade 
for a number of years, that they now get several 
types of marine fishes from the fishermen’s catches in 
the Sundarbans. Two notable fishes among thoee 
are the Pomfret [Pampas argenteus) and the Seer 
{Scomberomvous guttaPm)^ which used to be brought 
only occasionally into Calcutta markets from the 
catches, of fishermen on the Orissa Coast. Diiring the 
current season, appreciable numbers of these fishes 
halve been caught near Bather Pratime, south of 





Flattened form: Cynoglossus lingua (Hamilton), 


Flattened forms : 


Fig. IL The bottom fishes that were observed to have migrated 
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igh up 


Diamond Harbour. Specimens of these have also 
been obtained from Falta and Diamond Harbour. 
Other fishes now commonly caught by the estuarine 
fishermen are “Lakshman Chela” llisha filigera, 
*‘Chiincho Bhola” {Otolithus ruher)^ “Ramchela” 
{Chirocenlrus dorab), “Rupopati” {Tridhiurus haunwla), 
and “Phensa” [Setipinna breviceps]. None of these 
have been recorded by Dr. Hamilton in his book 
on the Fishes of the Ganges. It appears probable that 
these fishes have migrated into the estuary during 
recent years. Though the exact distribution of the 
species in the Hooghly has yet to be investigated, the 
available information indicates that they are mostly 
restricted to the estuary below Falta. ■ 


Need for Intensive Survey 

The close correlation between the salinity of the 



Fig. III. The pelagic fish, Bilsa ioli (Valenciennes), 
' p which has migrated into the river Hooghly 
in recent years. 


river and the fish fauna clearly shows the necessity 
for a thorough resurvey of the fish fauna of both the 
bottom and surface zones of the river. Such a survery j 
is likely to throw much light on the magnitude and I 
range of the tidal wedge as also the salinity condi- 
tions of the river. The extrem^^sefulness of studying 
the behaviour of fishes is too obvious to be stressed 
here. It will also be of interest to correlate the fish 
survey findings with the investigations now being 
conducted in regard to ^orks to improve the 

channels of the Hooghly. It is likely that the rise in ■ 
salinity has so far affected ‘only the channels below 
the Port of Calcutta, where the cumulative effect of 
improved channels may be facilitating the influx 
of the sea water. An intensive biological survey of the 
river, as high up as Nadia and its tributaries may 
also yield very valuable information regarding the 
behaviour of the river under training works. It is 
urgently necessary, however, to set up salinity record- 
ing stations at suitable places in the lower reaches of 
the Hooghly estuary so that the threatened danger 
to the town of Calcutta can be sighted well in time to 
be averted. Improvernent of head-wat^er supply by 
the construction be the 

most suitabL 
of the river.. Ihe s, 

in the river at vafiS to be an 

efficient means of assess nity changes 

in the river. 
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Fishery Problems of River^lfalley Projects 
in hidia, with Special Ref^ence to 
those of the Damodar Basin’^ 

by 

Sunder Lai Hora,B.Sc. (Panjet. Eden), F.E.S.Ew C.M.Z.S., MJ. Biol, F.NX, F,A,S., 

Director, Zoological Survey of India and Fish and Wild Life Adviser ^ Damodar Yalleg 

Oorjporation, Calcutta, 

migratory fishes and the Board had asked for 
certain dataf regarding the species concerisi^ed 
before the designing of any ^ pass could ife 
taken up. In pursuance of this exchap?Tf|)f 
views, a research scheme was put int^'' opera- 
tion in 1946-4:7 at the Eiver Kese/^rdlt Station 
at Galsi in West Bengal unde:'* the writer’s 
supervision and with the helj;' and assistance 
of Br, N. K. ‘Bose. The partition of the 
country soon after upset all our plans and 
the scheme was abandoned before any wor^- 
while results could be obtained. To the best 
of my knowledge no further fishery biology 
research in connection with fish passes has 
been undertaken since and therefore, the 
experimental data required by the Board to 
design fish passes are still not available. 
However, a great deal of observational data is 
now available which goes to show that so 
fai as 


I T is after a lapse of eight years that I have 
to-day the privilege of addressing the 
members of the Research Committee of the 
Central Board of Irrigation and Power on the 
subject of fisheries in connection with 'the 
river valley projects which had received 
nation’s highest priority during the first Five- 
Year Plan. No one to-day minimises the value 
of these projects, for some of them have 
already started yielding valuable results. It 
is not my intention to* discuss the problems 
.of conservation of fisheries of the rivers 
affected by engineering works because the 
merits and demerits of these have been dis- 
cussed on several previous occasions and 
I have no doubt that they have begun to 
receive the attention of the authorities con- 
cerned, For instance, the Damodar Valley 
Corporation has not only a Fishery Section, 
manned by five technical persons besides 
other staff, under the Soil Conservation 
Division but has also a senior fishery biologist 
as Adviser. My object to-day is to bring to 
your notice some practical problems that have 
arisen in the course of developing fisheries 
of some of the reservoirs constructed so far 
and to seek your guidance in their solution. 

FISH PASSES AND LADDERS 

The members of the Committee will recall 
that the' Indian Council of Agricultural Re- 
search had sought the help of the Central 
Board of Irrigation in 1944 in devising suit- 
able fish passes for the Indian species of 


D. dams are not being provid- 
ed with any Fish Passes or Fish Ladders. 
As the above is a bold statement contrary to 
what has been believed in and attempted so 
far, an analysis of the observational data will 
perhaps be not out of place here. 

MIGRATORY FISHES OF INDIA j 

Fish Passes are designed all ov^sr the woi|d 
to facilitate the movements of commerciai|y 
important filshes across artificial barriers afd 
therefore it is necessary to ch^ify all Ind^ 


♦Presented at tte 25t]i Annual Besearct Committee Meeting July, 1956. 
f State, as far as known, the requirements of passes for each class (of fish), in respect of flow, 
between resting places, height of falls, entrances etc** 
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fishes of this nature and understand their 

biological requiremsats. Migratory fishes 

of India can * bo divided roughly into three 

categories according to- the na ^re OjF their 

migrations. These are : (1) SjjlSEshwater 

Fishes moving into fresh watfe for b eeding 

purposes, such as Hi Isa, Hilsa ilisha (Hamih 

ton). Some of the eels that move from fresh 

waters into seas for breeding purposes are not 

of any commercial importance t j receive our 

consideration here: {ii) Mig atorv jgishes o f 

the Plains, mo stly Ca ps'anr0atE3besand 

{Hi) 'Mgratory Fishes < )f the JSil ls, mostly 

large-scale Barbels popularly known as, 


Water Pishes— 

Hilsa \ the only fish of commercial im- 
portance tha^^ods any consideration under 
this category .^^rtuuately since 1937, much 
information has become available on the 
movements, probable races, breeding, feeding 
and fishery of Hilsa. In fact, all this informa- 
tion is available in a “Symposium on Hilsa** 
published in the ScieJice Series of the Journal 
of the Asiatic Society, Calcutta (Vol. XX 
1954). This fish ascends from the foreshore and 
estuaries of all large riv^irs of India during 
floods for several hundred miles inland if 
there be no obstruction in its upward migra- 
tion as in the case of the Ganga and Brahma- 
putra Eivers. B ut obstructions in the fo rm of 
' weirs aun'd lams already'^^ the 
case of the Gauveri, Kri Jma aiicTTrodaya ri 
RiTOrir*ThoT^^ Hilsa fishery has certainly 
stSSS in tlicsB south Indian rivers through 
engineering obstructions, in my op inion it 
would no t have been possible to reconcile lts 
^ th the needs of water for irrig ation 
Iro^electric pur^se s. This spe^s is 
sly cl3icSe7parScuIarly in the mature 
conditions, and even obstructions by gill- 
nets are sufiicient to kill it. It requires a 
regular flood for its upward migration and no 
engineer could possibly spare such large 
quantities of water from an irrigation project 
to sustain the^Anl^yy of this species. In the 
DarfSdar Basin, .mderson Weir at Rondia 
obfiructs the upward movement of tb’s fish 


so D.V 0. authorities do not have the Hilsa 
problem to contend with in their fisheries 
programme. 

I have stated above that Hilsa at present 
moves freely in the Ganga .and the Brahma- 
putra river systems but a Ganga Barrage and 
several other schemes of harnessing the water 
resources of these rivei's are under contem- 
plation. There is no doubt that they would 
affect the very valuable Hilsa fishery )>ut there 

is some evidence at present that a rac( ^. of 

Hilsa has es tablished itself in the miH <Tle 
reaches of these rivers. If further researches 
p o be a fact then some of the 

difficulties will be solved but the quality of 
the upper India race is not so good as that 
of the estuarine migratory race. 

The above statements should not be taken 
to mean that there are now no problems of 
conservation of Hilsa fisheries below the 
obstructions fo.'’ which a co-ordinatod 
programme between engineiirs and fishiny 
biologists is essential but as such a programme 
is necessaiy for all kinds of fisheries thus 
affected, I shall refer to it later. 

Migratory Fishes oi the Plains-- 

Fishes coming under this category are the 
Carps-“Catla, Labeos, Oirrliiiias, and the 
Catfishes, Pangas, Siloud, Wallago and Ar. 
The fishery development of the Mettur 
Reservoir has conclusively shown that the 
fisheries of these fishes are not affected but 
through fish cultural practices and appro- 
priate lia vesting techniques they could be 
improved considerably. The migratory move- 
ments of these fishes are of short distances 
only and if through stream improvement 
measures breeding grounds could be created 
for them below the dams, their fisheries could 
be improved still further. In the case of the 
Mettur Reservoir these fishes haye become 
firmly established and breed* in the feeder 
channels. In my opinion, further artificial 
stocking of this reservoir is not necessaiiy. 

The experience of Mettur is likely to be 
repeated in the Bhavani Sagar where Catla 



i other fish have been stocked for the fusr 
time and have already started yielding satis- 
factory crops. 

The Bha,vani and the Oaiiveri rivers are 
perennial and had permanent fisheries in 
them ])efoi*e any engineering works were 
undertaken. The engineering works must have 
clone some lir.rm to these permanent fisheries 
‘but the loss is not only likely to be fully 
compensated by the development of the 
ros(n‘voir fisheries but the fishery production 
of the river as a whole is likdy to increase 
considerably. 

The rivers of the Damodar Basin are, 
however, of the ‘Tlashy’’ type quite different 
from the perennial rivers because they flow 
only during the flood season ani run dry for 
the rest of tlie year. In there rivers, there are 
no perman,*Jit fisheries and the creation of 
reservoirs is thus a potential new source of 
fisheries. Oiily the Tilaiya Reservoir has been 
stocked so fir and the growth of fishes is very 
satisfactoiy. Bxploiiation of fisheries is a 
difficult pro])]om as there are no local fisher- 
men bub abt mpts are being made to develop 
new methods of fishing. 

Ffom fchv‘. observations recorded above, it 
may rciisonibly ba presumed that the fisheries 
of the migratory fishes of the plains^ 
are not likely to be affected by the engineer- 
ing constructions but on the other hand may 
improve the fishery of the rivers as a whole 
in clue course. 

Migratory Fishes of the Hills 

The various types ofMahseer, which are to 
be dealt with ui.de r this category, do migrate 
for breeding and feeding purposes within 
certain range of temperature of water. The 
successful stocking and establishment of the 
Golden Himalayan Mahseer in the Kumaon 
Lakes are proofs conclusive that these fishes 
could be grown and acclimatised in irrigation 
or hydro-electric reservoirs provided the 
temp§fate conditions remain within their 

of 

*5]iotlrea Estate in the Darjeeling 
kept and fattened Mahseers in a 


pond and made the Copper Mali seer i uisso 
gMIus hexagonohpis (MaClelland) bre^d by 
setting a series of suitable ponds for them. 
The Copper Mahseer has even been stripped 
and its young on,rs reared for stocking purpos- 
es. Tire most remaikabie feature of this species 
is that it can stand successfully conditions 
very different from those prevailing in hill- 
stream. The Directorate of Fisheries, West 
Bengal, has kept this fish in sewage irrigated 
fisheries near Calcutta where it has grown well 
and has been found useful for tbe control of 
weeds. It will thus be seen that though their 
movements will be obstructed by the settkig 
up of engineering works in hill-stream it 
seems probable all the same that potentiality 
of fish production of the stream could bo in- 
creased through fi.sh cultural practices and 
proper management of the reservoirs. 

Conclusion ^ 

From the observations recorded above, it 
can safely be concluded for the general 
guidance of the irrigation anil power engineers 
thcil fish passes or fiili ladibrs m'c not required 
in making any plan for the construction of a 
dam, barrage, anicut or weir across an Indiaa 
river. There are, however, otJier fishery prob- 
lems created by tlie river valley projects in 
which a co-ordinated approach from the en- 
gineers and fisliery biologists is highly desir- 
able, I shall now deal with some such prob- 
lems, 

OTHER FISHERY PROBLEMS 
River a Biological Unit 

MTien an authority undertakes the develop- 
ment of a river, it is necessary to take a 
stock of its biological resources along with 
other values so that a lopsided approach to 
the project’ is avoided. For instance, the 
D.V.C. authorities did not realize in the 
beginning that the fish reared in their reser- 
voirs will move up into the feeder streams 
above the reservoirs during J^d season, for 
breeding purposes and wilFtius be in 
Bihar State territory where the 
Fishery Regulations will not apply, 



wnen the undersluices are opened, some lishes 
are sucked out and soon get out of the juris- 
diction of D.V.C. Though fishes have been 
cultured in the Tilaiya Reservoir, the proper 
management of the fishery can only be 
effective through the collaboration of the 
Bihar Government. 

Reservoirs and Fisheries 

Reservoir Bottom Ohstructions — Whether 
the reservoirs become naturally stocked as in 
the case of perennial rivers or are artificially 
stocked as is the case of the Damodar Basin 
reservoirs, the main object is to exploit their 
fishery resources. If there are submerged tree 
trunks and villages, naturally fishing with 
nets will present serious p oblems. It is 
necessary, therefore, that before the reservoir 
is filled up, aji such obstructions should be 
removed both»,5,in the interest of malaria 
control and fishery exploitation. 

Reservoir Water Level — Recently the 
undersluices of the Tilaiya Reservoir ■were 
opened to lower the level of the reservoir and 
there was a great loss of fish which had been 
reared at considerable cost. The fishery staff 
was not informed of this and even if it had 
been informed the recovery of fish on any 
large scale from the torrential current that 
had been set up below the dam could not have 
been possible. One is justified to ask, could not 
a co-ordinated policy be evolved in such a 
case and discharge of water spread over a 
longer period in the interest of the fishery of 
the Reservoir? With a slow current fishes 
•would not have been sucked out in such 
large numbers and even if they had gone 
through the undersluices, they would have 
escaped injuries and it would have been 
possible to catch a great many of them below 
the dam. Can electric screens be devised to 
keep away fishes from the suction current 
when undersluices are opened for lowering 
the level of the reservoir? 

FroMUtion for Fishing — It is a general 
haHt among fiSIf^that they move up stream 
aj^ when their upward movement is obs- 
trirfbted by an engineering work, they accu- 
mi|late in large numbers below such obstruc- 


y. 

f tions and thus fall an easy prey to the greed 
\ of fishermen. It is desirable, therefore, that 
for a distance of one mile below these obstruc- 
j' tions no fishing should be permitted. 

Stream Imfrovement-— As the upward 
movement is generally for breeding purposes, 
the engineers should prepare a suitable scheme 
of stream improvement so that breeding 
grounds can be provided in side channels and 
the main stream bed both above and below 
the reservoir. A fishery biologist should assist 
in the formulation of such a scheme so that a 
co-oxdinated effort is made in rehabilitating 
the original river fishery. 

Exploitation of Fisheries 

I have already referred to tlie great desir- 
ability of cleaning the bottom of the reser- 
voirs to facilitate fishing operations. Even 
when this is done, fishing methods for deep 
reservoirs will have to be evolved. In the case 
of the Mettur Reservoir and the Bhavani 
Sagar, the use Q f _Rango_on J^p ts. Wall N ets, 
an d Long Lines has jroved effect^ er these 
methods may also prove useful in other 
reservoirs led by pe rennialj i vers on account 
of flow of waier which suiistho mbi^e nts of 
fisheT anff turlDidity o f waters "wEcI^pytuits 
the visibility^ net se v^^ a short dis- 

tance. These two?a ctors do not operateTnthe 
TiEiya Reservoir with the result that fishing 
by Mettur fishermen with their own fishing 
appliances has not proved successful A 
further factor not conductive to gill-net 
fishing at Tilaiya is the prevalence of strong 
winds. All these factors show that each 
Reservoir has its individuality and no rule of 
thumb can be applied towards their exploita- 
tion. Biological investigations of various 
types and some amount of experimentation 
would seem to be necessary before methods 
of exploitation could be standardised for 
each rese voir. 

Methods of fishing with electricity have 
been tried in certain western countries, more 
or less on an experimental basis. Possibilities 
of the use of similar methods are now under 
investigation in the D.V.C. If any one of 
them proves commercially successful, it will 



gteaily lielp the fishery development of the 
many large sheets of water in India which 
cannot be exploited as at present. 

Probable Pish Productivity of the Reservoirs 

Ronnsefell (Copeia, 1946, pp. 29 — 40) has 
used the figures of fish production in American 
lakes as a guide for estimating production in 
proposed reservoirs under the river-valley 
projects. He has thereby created a useful 
yardstick which, with suitable modifications, 
can be used in other countries as well. The 
m ost obvious characteristic of the yields A s 
the r apid, decline m production p er acre ppr 
anni:m as the size of u lake increases. The 
yield per acre of a lake is generally correlated j 
with the relative area of fertile shallow watfi Tt I 
which is genScallyTmuHT^^ to ^ 

total area in the larger lakes than in the 
smaller ones, as indicated by the difference in 
the length of the shore line. The production 
of a lake will also vary according to its phy- 
sical and chemical conditions and also on the 
population of fish and other organisms present 
in the water. Rounsefell has indicated that 

‘‘A reservoir usually differs in certain 
important feature from a natural 
lake. It is more subject to frequent 
and severe fluctuations in water 
level. It is more apt to have the J 
bottom covered * 

The deep water usually is confined 
to one end, causing unnatural 
temperature stratifications. All of 
these features tend to make the 
reservoir less productive than the 
natural lake.’’ 

He has further stated that 

^‘Because of the large quantities of orga- 
nic matter present when first flooded, 
reservoirs may show a high initial 
productivity which will be reduced 
within a short space of years when 
they have begun to approach as 
close to a state of equilibrium as a 
reservoir is likely to attain.” 
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In preparing the following table, I have 
taken the maximum productivity figures as 
given by Rounsefell in view of the tropical 
conditions present in most parts of India and 
correspondingly rapid growth of fish. The 
Mettur fishery has shown that production can 
even be greater, but for rough estimates of 
production these figures will do till proper 
records become available. 


Probable Fish Froduotmi in Indian 
Reservoirs 


Area in acres 

Production in 
Ponds acre 
per annum 

Production per 
annum in 
maunds 

10,000 

95-99 

11,706 

20,000 

98-03 

19,024 

30,000 

62*81 

22,977 

50,000 

51-26 

31,255 

1,00,000 

36-08^ 

44,000 

2,00,000 

27-23 

66,414 

5,00,000 

19-44 

1,18,535 

10,00,000 

14-52 

1,77,070 

20,00,000 

11-15 

2,71,956 

50,00,000 

7-72 

4,70,732 . 

1,00,00,000 j 

5-90 

7,19,501 


NEED FOR FRESH WATER BIOLOGICAL 
STUDIES 

Through the execution of the River Valley 
Projects the engineers of India are changing 
daily the geography of the country. By the 
use of stored water, vast biological resources- 
in the shape of agricultural crops and animal 
husbandry products are being increased, 

^ The potentialities of fisheries have been dis- 
cussed here. There is always a chain of events 
that leads to the biological productivity of 
waters. Comparing with our growing need for 
the understanding of equatic biology, it is aad 
to say that there is not a single Fresh Water 
Biological Station in the country worth the 
name* The Government .of India is now 



considering tlie setting up of one suet, station 
in tlie Damodar Basin, probably at Maitbon, 
but eacb large river valley project should have 
a station from its very commencement. The 
cost of running such a station will be a frac- 
tion of one percent of the total cost but over- 
all advantages to the scheme will be many. 
I am convinced of this approach because I 
have seen that through the application <>f 
biological principles, the working of the Pulta 
Waterwork at Calcutta was considerably 
improved at practically no cost. 

SIJIttAIlY 

Though no experimental biological data 
ar^ yet available in regard to the migratory 
fishes of India to enable engineers to design 
suitable fish passes for the commercially 
impoitant species, the author, on the basis of 
observational data, whicli are dealt with at 
some length* comes to the conclusion that 
in the case of Indian fishes of all categories 
fish passes are not required. The fishes of the 
plains and of the hills are capable of being 


reared in the reservoirs and thus the fist 
productivity of the river as a whole could be 
improved. 

Among the other fishery problems, the 
author points out that a river should be 
treated as a single biological entity, the bot- 
tom of reservoirs should be cleaned to facili- 
tate fishing operations, the lowering of reser- 
voirs’ level should be co-oijinated with 
fishery requirements, fishing for a mile below 
any obstruction should be prohibited, a pro- 
gramme of stream improvement, both above 
and below the reservoir should be undertaken 
to facilitate the breeding of fish, and problems 
of fishery exploitation should be co-ordinated 
with engineering requirements. 

The author finally gives some idea of the 
likely fish production from the reservoirs and 
pleads for fundamental freshwater studies in 
order to make full use of the aquatic resour- 
ces that are uow being created through the 
implementation of river valley projects. 
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CONFLICT VERSUS COOPERATION AS FACTORS 

IN EVOLUTION 

The Seventeenth Acharya Jagadish Chandra Bose Memorial Lecture 

By 

Sunder Lal Hora 

Director^ Zoological Survey of India, Calcutta, 


Ladies and Gentlemen^ '' ■' 

It is a great honour and privilege for me to be invited to deliver 
the Acharya Jagadish Chandra Bose Memorial Lecture on the occa- 
sion of his birthday, as well as the foundation day of the Institute that 
bears his illustrious name. This Lecture is meant to commemorate « 
his memory and all of us assembled here today, and many friends who 
cannot be with us, respectfully pay homage to this great son of India. 

His main object in founding the Institute in 1917 was to continue 
his fundamental investigations on the similarity of the life phenomena 
exhibited by plants and animals, and also to train a band of devoted 
workers who would continue this line of research. The results so far 
achieved by the Bose Institute, both during his lifetime and since, 
have thrown a flood of light on different aspects of the problem through 
fundamental investigations from various approaches. Indeed, The 
Institute, under the inspired guidance of Dr. D. M. Bose, its present 
Director, has in recent years grown from strength to strength and I 
know you wish to join me, on this occasion, in offering our congratula- 
tions to the Management for its exceptional record in the past and our 
best wishes for the future. 

My own indebtedness to Sir J. C. Bose is great, for I belong to a 
generation which had the good fortune to know him well. I worked 
with him for a year on the Executive Committee of the Indian Science 
Congress ; and, when he was the General President of the Congress at 
Lahore in 1927, I was its Honorary Treasurer.; On that occasion, 

I delivered a Public Lecture on “Animal Lifejin Torrential Streams’’ 
(Hora ,1927), at which he presided. Nearly thmty years, have passed 
sinc^ then, but I still remember vvith gratitude Jiis stimulating remarks 
after the lecture. It interested him because 1 dea^lt with the reactions of 
the living organisms to the non-living physical factors in the environment: 



and discussed their harmonious blending in the scheme of life through 
“Adaptations”. 

His own philosophy, based on the experiments and reflections 
of a third of a century, was generalised in his Presidential Address to 
the Indian Science Congress in 1927 on “The Unity of Life”. In all 
branches of science progress has been made by observations and genera- 
lisations. Without accurate and detailed knowledge of the facts and 
phenomena all theories become idle speculations, while the absence 
of the philosophic spirit, suggesting hypotheses of greater or less magni- 
tude, renders the mere accumulation of facts an empirical and barren 
study. Like the Indian sages of old, Sir J. G. Bose richly combined 
a facility for precise observations with a gift for integrating them into 
philosophical generalisations ; but, whereas the old sages observed 
and generalised without leaving much indication of their methods, 
Sir Jagadish also had the additional gift of demonstrating his observa- 
tional results through the extremely delicate instruments he was able 
to invent. In short, he was a rare personality in science, for he possessed 
a fertile imagination, remarkably clear inner vision, great inventive 
power, and experimental skill of the highest order. 

The great value of Sir J. G. Bose’s philosophy of the “Unity of 
Life” will be appreciated more and more as mankind increasingly com- 
prehends that "there must also be a unity of all human efforts and that in the 
realm of the mind there can be no boundaries and no separations It is a mis- 
understanding of the Laws of Nature, he pointed out, "to regard conflict 
as the only factor in evolution ; far more potent than competition is mutual aid 
and cooperation in the scheme of lifed This prophetic outlook has now 
begun to be felt very keenly in all the nations of the world, and we are 
entering on an era when the possibilities of its expansion for the happi- 
ness and prosperity of the human race will know no bounds. 

I have accordingly chosen as the subject of today’s address 
^“Conflict versus Cooperation as Factors in Evolution,” firstly because 
it represents a small segment of Sir J. G. Bose’s own philosophy, and 
secondly because my investigations on animal ecology for the better 
part of forty years have led me to similar conclusions. 


Conflict in the Darwinian Theory 

Darwin’s theory of evolution, which, in a somewhat modified form, 
still dominates modern scientific thought, is based on “conflict” as a 
factor in Evolution. Its groundwork is provided by random variations 
playing against the background of the struggle for existence and survival 
of the fittest through Natural Selection. According to this theory, 
^Nature is armed, tooth and claw to weed out the unfit in the stru^le 



for existence. The selected variations must therefore be of a beneficial 
character to the animal concerned, though Neo-Darwinians deny any 
utilitarian aspect in organic evolution. As the utility of a structure 
can be judged only by reference to its functions in relation to the environ- 
ment, it seems probable that adjustment between the organism and its 
environment, rather than conflict among organisms, is the potent factor 
in evolution. This view is supported by Sir J. C. Bose ; for according 
to him, ^ Every organ of a living being is an instrument subserving a particular 
function for the advantage of the organisrrf . 

After studying animal life in torrential streams for over a decade, 

I was led to the following general conclusions : 

•In studying the life and characters of the animals inhabiting the torrential 
streams of India and elsewhere, one thing has become quite clear to me — that 
evolution is no more than the adaptation of organisms to environment. “Adapta- 
tion” signifies correlation of an animal with its habitat and therefore the study 
of animal organisation, however detailed, cannot by itself lead to the proper 
understanding of this phenomenon. Environment, with its unlimited gradations, 
plays an important part in the making and re-making of the characters, and 
sometimes the resultant forms are of such totally different types that genetic 
relations can hardly be discerned. This fine adjustment of an organism to the^ 
external conditions of its existence is the result of a series of gradual changes 
induced by the environment’ 

Detailed field observations, and I hope some imagination and 
vision, led me to the above conclusions, but lack of invention and experi- 
mental skill have stood in my way in demonstrating what I have felt 
to be true. However, Dodds and Hisaw (1924) have discussed the 
adaptations exhibited by certain Mayfly nymphs of Baetis for life in 
swift currents, and have shown that a direct correlation exists between 
the swiftness of the current and the degree of reduction of the median 
caudal seta. B, tricaudatus, with 3 tail seta, lives in currents flowing 
at the rate of 5 feet per second ; B. intermedins, with a shorter middle 
seta, lives in waters flowing as fast as 8 feet per second ; and B. bicau- 
datus, with the middle seta vestigial, lives in places where the water 
flows at the rate of 10 feet per second (see Plate fig. 1). The 
reduction of the middle seta ensures proper streamlining of the body 
to present a streamline form to the swift current. 

My guru, the late Dr. Nelson Annandale, felt very strongly that 
hhe long-continued and gradual influence of environment’ produces 
adaptive characters and that 'evolution is ultimately no more than 
adaptation of organisms to environment.’ He, too, was not able to 
demonstrate in some tangible way what he strongly felt to be true, 
but Sir J. G. Bose was able to prove experimentally the intriguing pro- 
position Hhat the mechanism of life of the plant is essentially similar to that 
of the animaV, This example emphasises our need for more scientists 
with the capacities that Sir J. G. Bose possessed in such ample measure. 
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I agree entirely witli IVTr. Ritcliie Galcler that Xlic Xiagmcn." 
.^tion of Science” is making scientists into ‘^intellectual cripples’. There 
^e very few scientists now who can interpret biological chain reactions 
against the physical factors of the environment, much less to demons- 
trate their . interpretations in a convincing way. 


^ . ‘ Conflict versus Adjustment 

The statements made above pose a question : should there, in 
.the Darwinian sense, be a continuous conflict (Struggle for Existence) 
among organisms to ensure evolution, or could a continued adjustment 
;of an organism to its environment, both physical and biological, lead 
to evolution ? As the basic factor in evolution is the origin of varia- 
tions, we have to seek an answer as to how variations are produced 
and then perpetuated and strengthened, generation after generation, 
to establish a new race or species. The science of genetics has advanced 
to such an extent that, by chemical or electrical treatments of an 
organism, variations can be produced artificially, but the main point 
for Consideration is that sonie change in the environment of the organism 
is^ always necessary to induce mutations. In nature, while an organism 
is still capable of growth, it responds to the new situations by a slight 
alteration of growth ; and, having thus responded, successfully hands 
'over to the next generation an increased capacity to respond, which 
is continually increased generation after generation till it becomes firmly 
engraved on the hereditary power. 

I agree with Professor MacBride that there arc no random varia- 
tions in the Darwinian sense, and that Variation is due to the different 
efficacy with which the individual responds to the influence of the 
environment and that this is due to the varying amount of vigour possessed 
by. the animal and that vigour is the one thing which varies continually 
(probably due, I think, to the position of the germ-cell in the genital 
organ and its varying amount of nourishment) and that natural selec- 
tion chooses not the random variation but the individual which is most 
responsive to the environment.’ (Quoted from a letter in my possession.) 
The point made by Professor MacBride is that one has not to consider 
the survival value of a character under study but of the individual as 
a whole, for an organism is a combination of many characters showing 
responses to unlimited factors in its environment. 

Sir J. C: Bose expressed a comparable view when he pointed out, 
in his address on ‘‘The Unity of Life”, that ^The evolutionary process has 
been active not only in morphological differeritiation, that is^ in the development 
of new forms ^ but also in physiological differentiation, that is, in the develop'- 

of specialised mechanistns for performance of various vital functions^ 
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I shall now give a few instances from personal experience to show 
that mutual adjustment would seem to be a more potent factor in evolu- 
tion than conflict. A torrential stream, for instance, is a very exacting 
environment for plants and animals to live in, but it supports a varied 
fauna and flora adapted for life in its various habitats and -niches. Of 
these, the organisms living on bare rocks in swift currents bear the 
greatest impact of the environment. By undergoing remarkable struc- 
tural and physiological modifications, step by step, they have invaded 
swifter and swifter currents. In this striking adjustment of the organisms 
to the torrential environment one finds instances of parallel evolution, 
such as the suctorial disc of the fishes of the genus Garra and of the 
tadpoles of the frog genus Staurois (see Plate fig. 2) ; the horizontally 
striated disc of the Sisorid fish genera Pseudecheneis^ Parapseudecheneis and 
Parpseudecheneis and the limpet-like form assumed not only by fishes 
(See Plate fig. 3) but also by insect larvae of diverse orders, such as 
Golebptera, Hemiptera, Diptera, Ephemeroptera and Odonata. 

It will be seen that, though the end-results seem to subserve the 
same purpose, that is, to withstand the tearing away force of the torren- ^ 
tial currents, and to secure an anchorage on bare rocks, the means 
employed to achieve these results are different. In other words, evolu- 
tion is both divergent and convergent. This is so because, as Borra- 
daile said many years ago (1923), ‘with whatever initiative organisms 
may have been endowed at their origin, they have not escaped continuous 
moulding by their surroundings during their evolution.’ 

There is undoubtedly a process of selection in evolution, but not 
in the Darwinian sense which envisages struggle and conflict. To my 
way of thinking, Natural Selection is not a force^ but a method ; and I 
agree with Keer (1926) ‘that the role of natural selection is to keep 
the organism in direct adaptation to its environmental relations, so 
that as these latter change the organism changes with them’. ’ For 
instance, if we consider the origin and evolution of the torrential fauna, 
we can interpret the role of Natural Selection in this way. SuT|ppose 
an animal capable of stemming a current flowing at the rate of x feet 
per second in a dry season takes to a habitat where the current flows 
at the rate of x-f-jv feet per second in the rainy season. If x~\-y is only 
slightly greater than x^ then the less vigorous will be weeded out, but 
some of the more vigorous animals may be able to stem it by slight 
adjustment of their parts which would probably result in the increased 
efficiency of their organs of attachment. But if, on the other hand, 
x~\-y is considerably greater than x, the result would be a wholesale 
reduction of the animals which would leave no possibility of any selec- 
tk)n being made. Thus, Natural Selection is just a method and not 
a force. 
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Principles of Organic Evolution 


• In my Anniversary Address to the National Institute of Sciences 
of India on “Adaptation and Evolution”, I put forward the following 
five principles of organic evolution : 

1. New characters, as a rule, arise as modifications of pre- 
existing structures. 

2. The evolution of characters is governed by innate tendencies 
- of heredity, as well as by external environmental influences. 

3. New variations or characters, by whatever means they may 
arise, are tested for their adaptiveness to the external conditions 
of the existence of the organism concerned. 

4. Evolutionary changes are thus directed towards achieving 
certain definite objectives. 

5. Fluctuations in environmental conditions, whether of the 
gene-complex or of the animal as a whole, are the main sources 
of variations and thereby of the production of new characters. 

These conclusions are in complete accord with Sir J. C. Bose*s 
opinion that Ht is a misunderstanding of the Laws of Nature to regard conflict 
‘as the only factor in Evolution ; far more potent than competition is mutual aid 
and cooperation in the scheme of life.'' Let us now consider briefly the 
application of this biological principle to human affairs. 

Conflict YMnsva Adjustment in Human Affairs 

■ Two great wars within twenty-five years have clearly demonstrated 
that the future progress and evolution of the human race cannot be 
through “conflict”, for these wars have created more problems than 
it was thought they would solve. The great advance in the physical 
sciences, particularly in nuclear physics, the product of the Second 
World War, now threatens the extermination of the human race besides 
all else that has life. Realising the dangers of nuclear energy,, if misused, 
all nations, big or small, are now anxious for a real peace, though some 
governments may still be averse to it. The Prime Minister of India, 
Shri Jawaharlal Nehru, has felt that the best guarantee for world peace 
and for friendship between countries is to adhere to the following five 
principles now universally known as Panch Shila : 

1. Recognition of each other’s sovereignty, independence and 
integrity ; 

2- Non-aggression ; 

3. Equality and mutual respect ; 

^ 4. Non-interference in the domestic affairs of any country ; and 

5. Promotion of conditions for peaceful co-existence, 



These principles not only envisage avoidance of conflict and com- 
petition^ but also a vast expansion of mutual aid and cooperation. As 
several nations have now subscribed to these principles, and several 
others are feeling their useful effects in easing world tension, it may 
be stated that ‘ co-existence’, which signifies negation of conflict and 
promotion of cooperation, is now being increasingly recognised as the 
most acceptable solution of world problems. Shri V. K. Krishna Menon, 
in referring to the Goa issue, is reported to have stated at Bombay on 
September 8, 1955, in his address to the Youth Rally on “The Role of 
Students in' International Affairs”, that ‘Compromise becomes neces- 
sary, for their is no life without compromise. Compromise is not 
surrender. It is finding new values oiit of contradicting views. The 
only alternative to this is destruction. .Therefore, we are for discussions 
and negotiations to find ways and means to solve issues.’ He added : 
‘We have got to have co-existence. By trial and error, by force of cir- 
cumstances, it is now being recognised that war ‘has become sterile.’ 
He also pointed out to the Youth Rally that ‘Politics is necessary to 
build your capacity to take part in national life. It is very largely 
this capacity which by force of example can show what we stand for.’ 

These views arise from life-long political and human experience.* 
But what is implied in Panch Shila^ and stated in the quotations from 
Shri Krishna Menon’s address, are implicit in what Sir J. G. Bose said 
in his memorable discourse on “The Unity of Life” : that is, that mutual 
aid and cooperation are far more potent factors in the scheme of life 
than conflict. And the evidence which has accumulated in the biolo- 
gical sciences since then, of which I have tried to indicate only a very 
small part, lends full support to the universal application of Panch Shila 
for securing peace, happiness and prosperity for all mankind — and for 
ensuring its further evolution along creative and rewarding lines. 
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Explanation oar Platk 


Pig. 1. Three species of the MayHy nymph Baetis showing correlation betwtwn 
swiftness of current and degree of reduction in median csandal seta. 
a, B, tricaudatus X 12 ; b. B. intermedius X 10 j o. i?* bicmidatm X 12. 

Pig. 2. Ventral view of head and body of Qarra pliilUpsi Beraniyagala X 2-4/5 
and IStaurois afghana (Gunther) X 3-3/5 illustrating the parallol evolution 
of the suctorial disc. 

G. 3. Ventral view of head and anterior half of body of the fishes of the family 
Homalopteridae, Gastromyzonida© and Sisoridae to show the pai*allel 
evolution of the body form for adjustment to the onvironmont, 

1. Bseudogasiromyzon fasciatus (Sa>vL-ve>go) x 20/21. 

2. Sinogasiromyzon sahoensis Pang x 1-2/3. 

3. Goraglanis kishinouyei (Eimura) 

4. Myersglanis blythi (Bay) x 5. 



mRECTOR’S REPORT 


{Presented to the 38ik Anniversary meeting of the Bose Institute on 
November 30^ 1955) 

To-day we arc celebrating the 38th Anniversary of the foundation 
of the Bose Institute, on November 30, 1917, by Acharya Jagadish 
Chandra Bose, which happens also to be the 97th Anniversary of his 
birthday. The Governing Body of the Bose Institute has since 1938 
instituted an annual memorial lecture to be delivered on each anniver- 
sary day by a person of eminence, who has made a substantial contribu- 
tion to the advancement of knowledge specially in subjects in which 
the Founder of this Institute was interested. 

Dr. Sunder Lai Hora, Director, Zoological Survey of India, has 
kindly accepted the invitation of the Council of the Bose Institute to 
deliver the 17th Acharya Jagadish Chandra Bose Memorial Lecture and 
he was chosen as his subject "‘Conflict versus Cooperation as Factors 
in Evolution”. If I may anticipate a portion of the address which we ^ 
shall hear presently where Dr. Hora says that his selection of the theme 
“Conflict versus cooperation” owes something to the presidential address 
delivered by Acharya Jagadish Chandra in 1927 before the Lahore 
Session of the Indian Science Congress. Dr. Hora quoted the following 
line from the address: “It is a misunderstanding of the law of Nature to 
regard conflict as the on}y factor in evolution, far more potent than com- 
petition is mutual aid and cooperation.” 

Acharya Jagadish Chandra Bose at one period of his life (about 
1907) was very friendly with Prince Kropotkin, the Russian intellectual 
and anarchist, who was living in London as an exile. Prince Kropotkin 
had presented Jagadish Chandra with some of his books like “Memoirs 
of a Revolutionist”, “Mutual Aid”. It was the latter book which I 
believe had greatly influenced Jagadish Chandra’s views on the influence 
of mutual aid and cooperation in the evolution of life, a view which 
was also shared by Geddes and Thompson. We are indebted to Dn 
Hora for drawing our attention to this aspect of J. C. Bose’s views on 
the nature of evolutionary forces. 

Before proceeding with the other part of my address which is h 
report on last year’s working of the Bose Institute, I would -Kke to draw 
your attention to the approaching centenary of the birth of the 'Founder 
which will be due on 30th November, 1958. The many-sided contribii^- 
tibids of Jagadish Chandra to national greatness is everywhere feco^his^d 
by ills fellow countrymen. We hope the forthcoming centenary - Vill 
be made the occasion for a natiOn-wide celebration arid for a xn6re ♦ 
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intensive study and appreciation of his many-sided activities. A pro- 
posal has recently emanated from the Ministry of Education for the 
preparation of a documentary film of Jagadish Chandra’s lilc and acti- 
vities. We have prepared such a narrative, which we hope will provide 
sufficient material for the proposed documentary film. We have also 
suggested* that if it is decided to proceed with the making oi such a 
documentary film then it may be undertaken in collaboration witli 
the Bose Institute. Many of Jagadish Chandra’s experiments on sliort 
electric waves, and on mechanical movement oi plants, arc; ol very 
striking nature and capable of being followed evem by non-seienlific 
observers when depicted in a film. 

As on previous occasions, I propose to give a short account ol our 
recent progress and plans for our future activities. About two years 
ago we had submitted to the Central Government an estimate of our 
anticipated expenditure both recurring and non-recurring for the First 
Five Year Plan. Last May we were again invited to submit revised 
proposals for incorporation in the Second Five Year Plan, conuucnciug 
from 1956-57. In the revised estimates wc have asked for a non- 
recurring grant of about Rs. 20 lakhs out of which about Rs. 4/- lakhs 
is for a new building programme. Without this additional building 
it will not be possible to provide accommodation for additional stall' 
and apparatus required for extending our research programme. 

At the present Calcutta location, 93/1 Upper Circular Road, wc 
are reaching a saturation point as regards availability of building site. 
We have to look for additional land for extension of our laboratory 
■accommodation. The only site adjoining the Institute ground is a 
vacant plot to the west, which is owned by the Corporation of Calcutta. 
We hope it will be possible for the Corporation to give on lease llic 
whole or that portion of the land lying vacant to our west, which is not 
under any commitment. 

Plant Breeding . — We have reported from time to time our progress 
in plant breeding investigations, for which we use two experiment stations 
at Falta and at Shamnagar. The last named one recently acepured 
is in course of development. Some stafT and office quarters tool shed 
and store rooms have been constructed. We have started the construc- 
tion of a laboratory building for which we have received a grant of 
Rs. 40,000/- from the Government of West Bengal. We propose to 
^locate Shamnagar that part of our plant science work which deals 
investigations on, . the effect of radiations in producing physiological 
,an,<^.gejp.etiQal changes jin plants, We had so far been interested in pro- 
. plant , mutants which have only improved economic 
ties coip^parpd tfie parent plants. These investigationsj^ confined 
jqtA and oh seed plants, were carried out under gxant-imaid 
scheihes. . It js, now, . necessary to take up the study of the radiation 
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elTecls indixccd from a wider genetical point of view. We started with 
X-ray irradiation of Kseeds. Since last year we have obtained better 
results by soaking the seeds in radioactive salts of phosphorus and 
sulphur. Both these elements which emit /^-rays are preferentially 
a])sorbed in the cell nuclei which is the seat of the hereditary proper- 
ties of the plants. Some newer effects not previously observed with 
X-rays have been obtained. ‘ ■ 

The Head of the Department of Botany of the Institute, Dr. K. T. 
Jacob has recently returned from a ten-week tour, during which ,he 
visited the important stations in Sweden and the U.S.A. where the 
effects of radiation on plant breeding both from the theoretical and the 
practical points of view , are being studied on a large scale' In -addi-» 
tion Dr. Jacob underwent an intensive course of training on the handling.” 
of isotopes at the Atomic Energy Station at Oakridge in the U.S.A; 
Dr. Jacob has been deeply impressed with the recently developed r^iethod 
of using the gamma radiation from cobalt 60 on plants growing in 
fields. Plants of different species are sown -in adjoining circular seg-, 
ments of concentric circles with the source of radiation at the centre. 
Radioactive cobalt of strength from about 100-200 curies is used as. 
source of gamma-ray radiation. By such a procedure it is possible 
to observe simultaneously on different plant species the effect of radia-. 
tion of different total intensity. Isotope Go®® can he produced com-^. 
paratively cheaply by Atomic Reactors. The difficulty of the work 
lies in providing adequate and fool-proof protection for workers who 
actively carry on the investigations as well as for those who work in 
adjoining fields. For this kind of investigations large fields of several 
acres in size adequately fenced and provided with .elaborate protec- 
tion devices are required. Neither at Falta nor at Shamnagar will 
it be possible to provide the necessary large plots of land. Possibly 
with the cooperation of the Agricultural Department, West Bengal 
such investigations can be undertaken. The line of work is promising, 
but due to hazard of radiation damage, it can only be undertaken under 
expert supervision, with elaborate protection devices and methods of 
checking up the radiation absorbed by the working personnel. In 
the radiochemical and nuclear physics laboratories of the Bose Institute 
the apparatus and methods for handling radio isotopes and for checking 
up exposure of personnel to radiation are continuously studied. 
Therefore, such undertaking will not be too difficult for us- 

Besides the well established ability of gamma rays from Go®®^ to 
produce hew mutants of wheat which are rust resistant, it haS* recently, 
been found at Brookhaven, New’ York that by exposing stored potatoes 
to y-radiation from Go®® sprouting can be greatly reduced or 
inhibited for doses varying from 5,000 to 20,000 'r’ units. This 
tion method may eventually replace the more costly one of cold 
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of potatoes, as even after 18 months there was no nnclesirablc taste 
evolved in the stored potatoes. 

As I have mentioned earlier we have obtained with radio-isotopes 
some newer results not previously obtained from irradiation with X-rays 
on jute seeds, of both Olitorius and Capsularis species. Some of the 
mutants of R26 produced by treatment with radioactive phosphorus 
show such striking differences in colour, red and green, that their pro- 
genies provide convenient specimens for Mendelian studies. Promising 
results have been obtained by irradiation of oil seeds of tlie species 
of Seasamum and Brassica. 

Microbiology .-' — In the Microbiology Department irradiation with 
ultraviolet light of different useful fungi and other soil micro-organisms 
is. being undertaken with a view to studying the mutations produced 
and -also to select aiid propagate the economical mutants. 

The survey of soil micro-organisms obtained from different localities 
with a view to isolating and culturing those with promising antibacterial 
and antifungal properties is being continued. For the purification 
of' the essential products, a 24-tube counter-current apparatus has been 
constructed in the workshop and is being used. A 100-tube counter- 
current apparatus imported from Germany will soon be put into opera- 
tion. The role of soil micro-organisms in potentiating some types 
of herbicides like Craig’s herbicide and that of other micro-organisms 
present in the intestine of tadpoles in synthesizing Vitamin has been 
studied in cooperation with the Departments of Botany and Zoology. 

At the last annual meeting the role of vitamin B 12 in effecting meta- 
morphosis of tadpoles which were kept in the larval state for more than 
one year by penicillin treatment was reported. Further investigation 
has, shown that some of the intestinal micro-organisms of normal tadpoles 
secrete vitamin Bj^gJ penicillin- treated tadpoles on the other hand 

the intestinal micro-organisms have been found to be deficient in Bx 2 
production. Thyroxine is also • effective in producing metamorphosis 
of tadpoles kept in the larval condition by penicillin treatment. These 
t\yo substances ajre of. entirely different chemical composition and the 
mechanism of their similar effects on retarded tjadpoles requires to be 
elucidated. 

Chemistry . — -During the past year, a radiochemistry laboratory’ has 
been started with a couple of new rooms, one of which is used for radio- 
chemical processing and the other for measurement of radioactivity 
present in different metabolic products of treated plants. This labora-i 
tpry together with those which are, being developed for researches in 
phydca]t,» 5 ;hemistry, for the study of plant enzymes, the chemical aspect 
of* plant physiology,' of biolqgioal genetics, will enable the Institute* to 
^in vestigate all aspects of plant science from the chemical point of ' 
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The investigations on enzymes will be carried out in a low temperature 
laboratory which is nearing completion. 

. \Move7n0nt of plant organs." — Since the time of J. G. Bose the nature 
of the motility in plants with active pulvini, like Mimosa and Desmodium^ 
has been actively studied in the Bose Institute. A comp'^rative study 
of the staining characteristic of motile and non-motile plant cells has 
shown, that the former contain a large concentration of a stainable 
substance — -tannin-like bodies in the vacuoles of the contractile cells. 
It has been found that in the active cells of Mimosa pulvini> the vacuoles 
occupy almost the whole of the cell volume and during contraction 
a large amount of vacuolar fluid is ejected from the active cells, which 
is again re-absorbed when the pulvinus recovers its original shape. 
The recovery takes- place in T 5. minutes and it has not been possible 
to detect any change in respiration following contractions and recovery. 
There is a great deal of similarity between the contractile mechanism 
oi Mimosa pulvinus and of Amoeba, both of which possess large con- 
tractile vacuoles.. 

Another type of motility is shown by the pulvinus of the autonom- 
ous; pulsating plant like Here the vacuole is small compared 

to the cytoplasm volume ; it has not been possible so far to detect any 
ejection of cell, fluid from the, pulsating pulvinus of Desmodium. The 
change in. the rate of respiration during each pulsation of the latter can 
be easily detected with a miero-respirometer. The spiral movement 
of the Desmodium pulvinus has a great deal of similarity with the whip- 
like movement of many bacterial flagella. The latter has been found 
to contain a fibrous protein body similar to myosin, which constitutes 
the fram.e-work of contractile skeletal muscles. 

If the observations made on the differences in the contractile 
mechanism in Mimosa and Desmodium pulvini are confirmed by further 
investigations then it would appear that both in the plant and in animal 
organisms two different contractile mechanisms have been evolved ; in 
the one group there is a mechanism by which fluids are ejected from 
contractile cells, whose typical examples arejpulvinar cells^ of Mimosa, 
amoeba, and secreting cells, of the kidney. In the other group the 
contractile mechanism, is made up of fibrous protein bodies, as in 
bacterial flagella, skeletal muscle and probably also in Desmodium 
pulvinus. This can be taken as another instance of Nature evolving 
analogous, organijsni independently in plants and in animals for perfor- 
ming , similar, functions. 

' >Pakmbotahy > — The age of the Saline Series in the Salt Range, 
has/ been subject to prolonged controversy amongst geologists. 
The generally accepted view was that they were of Cambrian age. T^e 
alternative view of the Series being of Eocene (Tertiary) age was 



siipported by the late Prof. Blrbal Sahni, on the evidence of the presence 
in them of vascular plant remains in m'icrofossils discovered by him. 

The controversy then centred round the question whether micro- 
fossils of vascular plants can be found in rocks of undoubted Cambrian 
age. ^ To tesf this possibility a'n investigation was started in the Botany 
Bepartmeht of the Calcutta University, which was later in 1948 taken' 
over to' the Bose Institute. The presence of such microfossils was 
established in definite Cambrian Beds of the Salt Range in the Punjab, 
Kashmir and'Spiti. This -result has since then been independently 
corroborated -By the Geological > Survey of India. 

Examination, in the ' Bose Institute, of Cambrian rocks from the 
USA’ has given identical results. Independent evidence of the occur- 
rtehce of similar' vascular plant remains ‘ in Cambrian rocks has been 
reported from US SRy‘ Canada and Esthonia. 

It' is^hoW fairly well established frorh^miicro fossil evidence that .the 
origin of vascular plant can be traced back to the Cambrian times and 
not to the Silurian — Devonian period as is generally believed. These 
findings have ; important theoretical significance in studies oh the 
;^ylogeny of plants and has practical application in the age determina- 
tion of ^ the early Palaeozoic sedimentary strata. 

Phpsics.-^Tht ' apparatus for a microwave laboratory, where 
J; G. Bose’s pioneering investigations on very short electric waves can 
be continued, are expected soon and the laboratory will be In operation 
within one year. • “ • ''' ’’ 

' ‘ Go’smic ray investigations have been continued successfully for 
several years 'in the Institute. The apparatus employed are large and 
small pressure-ionisation chambers, counter- telescope, counter controlled 
Wilson chamber etq. . . . ' 

A small ' Wilson chamber 15 cm. in diameter and a medium sized 
electromagnet, in whose field of strength of 8-10 kilo gauss the chamber 
can be placed, have been Constructed for cosmic ray work a year ago. 
Some difficulty was encountered in the building up of a motor generator 
unit to 1 . supply th^e low resistance electromagnet coils With electrical 
power up to 25 kv. Both the electric motor and the D.C. generator 
have been obtained. It is expected to start work soon on mappiUg 
the. low energy spectra of positive and negative ’ muons. > / ^ 

An increasing proportion of our cosmic fay investigations is being 
Carried out at Mayapuri, Darjeeling. Our unit will participate in 
intensity of cosmic ray measurements connected with the International 
Geophysical Year during 1958. The observations will be maiie with 
the large .pressurerionisation chamber, a square inesoU' telescope aUcJ 
a neutron, monitor. • ^ - 7 ' 



